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MAGNUM PR0200 AND 


gain, Micron leads the industry by making 


affordable workstation performance a reality. 
The new Micron Magnum Plus Pro200 expands 
the limits of a workstation with the most 
advanced components available. The Magnum 
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Plus Pro200 system combines superior Micron 
engineering with Intel’s advanced Pentium® Pro 
processor and Windows® NT for the fastest, most 
reliable system on the 
yet market today. The 
C Micron Magnum Plus 
Pro200—just what 
you'd expect from 
Micron Electronics, 


the technology leader. 


“The Micron Magnum Plus Pro200 


is the workstation to beat.” 
—PC Magazine, Febuary 6, 1996 


MAGNUM PR0150 MAGNUM PLUS Pno200 


* Intel 150MHz Pentium Pro processor e Intel 200MHz Pentium Pro processor 
e 256K internal cache, flash BIOS e 256K internal cache, flash BIOS 
* 6X EIDE CD-ROM drive, 3.5" floppy drive * PCI 32-bit Ultra SCSI Fast-20 controller 
e SoundBlaster" 16 stereo sound & speakers * 6X SCSI-2 CD-ROM drive, 3.5" floppy drive 
* PCI 64-bit video, MPEG, 2MB EDO e SoundBlaster 16 stereo sound & speakers - 
* Tool-free mini-tower or desktop e PCI 64-bit video, MPEG, 2MB EDO 
e Microsoft® Mouse, 104-key keyboard * Tool-free mini-tower or desktop  . 
e Microsoft Windows NT Workstation 3.51 CD * Microsoft Mouse, 104-key keyboard 
* Microsoft Office Pro 95 & Bookshelf 95 CDs e Microsoft Windows NT Workstation 3.51 CD 
s 5-year/3-year Micron Power?" warranty* t * Microsoft Office Pro 95 & Bookshelf 95 CDs 
L PEAY Far Micron Power warranty* 
A * 16MB RAM * 1.0GB EIDE hard drive ah 
¢ 15” Micron 15FGx, .28dp (13.7" display) A e 32MB RAM ° 2GB Fast SCSI-2 hard drive 
$2 * 15" Micron 15FGx, .28dp (13.7" display) 
, Business lease $102/month $ 4, 


Business lease $156/month 
B -32MB RAM © 1.6GB EIDE hard drive 


* 17" Micron 17FGx, .26dp (15.8” display) B + 64MB RAM * 4GB Fast SCSI-2 hard Triye, 
$3, 7 . y Micron 17FGx, PROBAT ST 8" display) 
Business lease $129/month j _Busin dab ldask Nye. 95/ month 
* With 180MHz Pentium Pro processor............ add $200 j 
*» With 200MHz Pentium Pro processot............ add aay Ky ° .128MB RAM s 9GB Fast t SCS-2 hard drive 
SLE) gv 24° Micron: 21FGx, .26dp (20.07 d hie / 


77/ Business: lease $320/month / / | 
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*MiCRON POWER" WARRANTY & SUPPORT 


a E I 


e 5-year limited warranty on microprocessor and main memory 
* 3-year limited parts-only system warranty 

* ]-year optional on-site service agreement 

» 30 days of free Micron-supplied software support 

* 30-day money-back policy 

* 24-hour technical support 


E 


All sales are subject to Micron's standard limited warranties and terms and conditions of 
sale. Copies of the limited warranties may be obtained by calling Micron. 
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WARD WINNING SYSTEMS 


POWERSERVER SMP P133 


4 Intel 133MHz Pentium® processor 
Designed for * Dual Pentium SMP ZIF sockets 
$ .* 512K write-back cache, flash BIOS 
* Slots: 5 EISA, 2 PCI, 1 EISA/PCI 
* PCI 32-bit Ultra SCSI Fast-20 controller 
Microsoft® 6X SCSI-2 CD-ROM drive, 3.5” floppy drive 
Windows’95 * PCI 64-bit video, MPEG, 2MB EDO 

® Full-size tower with 10 drive bays. 

| * Microsoft® Mouse, 104-key keyboard  . 
M e Microsoft Windows® 95 CD & MS Plus! CD 


* 5-year/3-year Micron Power™ varrant 


A «+ 16MB RAM * 1GB SCSI-2 hard drive. 
* 15" Micron 15FGx, .28dp (13.7” display) 


9, 000 Business lease $102/month 


B *32MB RAM * 2GB SCSI-2 hard drive 
* 15" Micron 15FGx, .28dp (13.7^ display) 


E. speed, oiae and reliability are 3, 799 Business lease $129/month 

+ With second 133MHz Pentium processor....add $499 
just a few of the reasons Micron is a technology WD ENT Won RE 
leader in PC design. From the. à ard-winning 


PowerStation to the PowerServer SMP P266, Micron POWERSERVER SMP P2 66 


offers a. complete range of dependable products to suit 


e Dual 133MHz Pentium processors 


every need. When you're considering your next PC * 512K write-back cache, flash BIOS 
P "xs , * Slots: 5 EISA, 2 PCI, 1 EISA/PCI 
purchase, consider a Micron PC. e PCI 32-bit Ultra SCSI Fast-20 controller 


* 6X SCSI-2 CD-ROM drive, 3.5” floppy drive 
| | * PCI 64-bit video, MPEG, 2MB EDO 
POWERST ATION P100 * Full-size tower with 10 drive bays 
ipe xd i ff Mouse, 104-key keyboard 
indows NT Workstation 3.51 CD 


* Microsoft W 
e Intel 100MHz Pentium® processor . 5. 2 
. 6X EIDE CD-ROM drive, 3.5” floppy drive 5 year/: year Micron Power warranty* 
«e SoundBlaster” 16 stereo sound & speakers 4 
* PCI 64-bit video, MPEG, 2MB EDO A; DMBRA FG ES 13-7" display). 
a OMS an 54,190 suns 
J sott” , 104-key Keyboa Business lease $143/month 
! + Microsoft Windows® 95 CD & MS Plus! CD E |; 
*.5-year/3-year Micron PORE |warranty* B *64MB RAM * 4GB SCSI-2 hard drive 
a: e 17” GX, 26d 8” I 
A » 8MB EDO RAM * 1.0 Gi ape hard drive $ Mieten E T P gs pray) 
e 15" Micron 15FGx, .288p (13.7" display) 5, 799 Business lease SriZimonth 


ə Microsoft Works 95 C x s 


D. 


M 899 Business eak sextum 


B + 16MB EDO RAM * 1.6GB EIDE hard drive 
e 15" Micron 15FGx, .28dp (13.7" display) 
* Microsoft Office Pro 95 & Bookshelf 95 CDs 


$2, 299 Business lease $78/month 
"POWERSTATION LX P75 


. Intel 75MHz Pentium processor 
e 8MB EDO RAM * 1.0GB EIDE hard drive 
* 3.5" floppy drive, flash BIOS | 
* PCI 64-bit graphics accelerator (1MB) 
* 15” Micron 15FGx, .28dp (13.7" display) 
* Tool-free mini-tower or desktop 

. . + Microsoft Mouse, 104-key keyboard 

* x +% Microsoft Windows 95 & MS Plus! . 


, * Microsoft Works 95 ; 
. 5-year/3-year Micron Power warranty* 


PowerServer P133 SMP 
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THE MICRON MILLENNIA 


| erano. up to 166MHz 
of Pentium® processor 


power, the Micron Millennia 
blows past established bench- 


marks into a whole new uni- 


verse of computing perfor- 
January 9, 1996 « 

Muna mance. Continuing to sweep 
the PC industry's most coveted awards, 
the Micron Millennia line was recently 
recognized with PC Magazine's "Best 
Products of 


1995" award. 


MILLENNIA P150 nn 


- 
* Intel 150MHz Pentium processor | d = 
* 256K pipelined burst cache, flash BIOS — WP 
* 6X EIDE CD-ROM drive, 3.5" floppy drive 


e SoundBlaster™ 16 stereo sound & speakers 


* PCI 64-bit video, MPEG, 2MB EDO CHOICE 
* Tool-free mini-tower or desktop May 30, 1995 
* Microsoft” Mouse, 104-key keyboard Span vg 


* Microsoft Windows® 95 CD & MS Plus! CD 
* 5-year/3-year Micron Power?" warranty* 


A * 8MB EDO RAM * 1GB EIDE hard drive 
» 15" Micron 15FGx, .28dp (13.7” display) 
* Microsoft Works 95 CD 


$ 4 
À , l 9 9 Business lease $75/month Dscember 1995 


y MILLENNIA P133 
B + 16MB EDO RAM * 1.6GB EIDE hard drive 
. * I5” Micron 15FGx, .28dp (13.7" display) 
¿° Microsoft Office Pro 95 & Bookshelf 95 CDs 


ri is P 2 f 5 9 9 Business lease $88/month 


C * 32MB EDO RAM * 2.1GB EIDE hard drive 
¢17” Micron 17FGx, .26dp (15.8" display) 
e Microsoft Office Pro 95 & Bookshelf 95 CDs 


3, 3 9 9 Business lease $116/month 


* With 133MHz Pentium processor.......... subtract $200 
 *With 166MHz Pentium processor...............-. add $200 
4 a 900 E, Karcher Road, Nampa, ID 83687 
Nu T uiri Tak Tollfree from Canada s Mon-Fri bart Lp Sat at (MT) 
bikin <b "iji - TT 800-708-1758 + International Sales Hours: Mon-Fri 6am-7pm (MT) 


* 208-893-3434 © Fax 208-893-3424 
« Purchase Order Fax 208-893-8992 


ar E 2x 
folies to m d Tollfree from M i i 
E j n E olliree (rom Mexico « Technical Suppon Available 24 Hours A Day-7 Days A Week 
Mot 08- ie di 95-800-708-1755 * Technical Support E-mail: techsupport.meic@micron.com 


|g ya re MEN Al righi tasei. All pricas and specifications subject to change without notice. Micron Electronics, Inc. is not 
Bee for gmissfons, andlor etrofs fh typography or photography. Intel, Inte! Inside and Pentium are registered trademarks of the intel 
a rad Microsoft is à registered: trademark and Windows, Windows NT and the Windows logos are trademarks of Microsoft Corporation. 
“Power is a&elvicd mark of Micron Electronics, Inc. All other company trademarks are trade names of each respective company. Prices do 

is iio goth, 30-day money- back policy daes not include return freight and original shipping/handling charges, applies only to 
lis rand p viii o TE Dd shipment. All returns require RMA numbers and must be shipped in the original condition prepaid 
iz puer yes uad h lease. FAM-BYTE-9605 
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MILLENNIA PLus P166 


* Intel 166MHz Pentium processor 

* 256K pipelined burst cache, flash BIOS 

e PCI 32-bit Ultra SCSI Fast-20 controller 

* 6X SCSI-2 CD-ROM drive, 3.5" floppy drive 
* SoundBlaster 16 stereo sound & speakers 

* PCI 64-bit video, MPEG, 2MB EDO 

* Tool-free mini-tower or desktop 

* Microsoft Mouse, 104-key keyboard 

* Microsoft Windows 95 CD & MS Plus! CD 

* Microsoft Office Pro 95 & Bookshelf 95 CDs 
¢ 5-year/3-year Micron Power warranty* 


A  * 16MB EDO RAM * 1GB Fast SCSI-2 hard drive 
* 15" Micron 15FGx, .28dp (13.7" display) 


$3 4 0 9 9 Business lease $105/month 


B *32MB EDO RAM *2GB Fast SCSI-2 hard drive 
* 15" Micron 15FGx, .28dp (13.7" display) 


$3 ,9 9 9 Business lease $133/month 


C * 64MB EDO RAM * 4GB Fast SCSI-2 hard drive 
* 17" Micron 17FGx, .26dp (15.8" display) 


$ 5 VA 9 9 Business lease $173/month 


* With 150MHz Pentium processor....subtract $200 


Designed for 


Vemm 
Windows 95 


800-233-7027 


http://www.mei.micron.com 


MICRON 


ELECTRONICS, INC. 


Developers, Programmers & Engineers: 


protect 
our 


ockets, 


H ere's a FREE offer no 
self-respecting techie 
can turn down: call our 800 


number now and you'll get an 


ultra-hip pocket protector. 
It's free, no charge, zip, nada. 


No hassles, either. When 

you call, we won't try to sell you 
anything. We won't tell you how 
pirates steal your software, drive your 


sales curve down, and drain your revenue. 


œw SENTINEL 


mention that our Software Protection 
easy to use Sentinel® keys are the best way to stop 

piracy. We won't brag about the fact that over 
8 million Sentinel keys protect products and profits 


for developers all over the world. 


Visit us at http://www.rnbo.com 


Do you develop 


network software? 


Well, we won't tell 
you about SentinelLM™ - the ultimate 
network license manager. How it 
enforces your licenses, provides many 
licensing models, and gives your 


customers true flexibility. 


And we’re not even allowed to say 
how our Mykotronx subsidiary builds 


satellite communication encryption 


systems for clients like the U.S. Governmen 


tor 
goodness sake, 


protect your 
products! 


So, get to it! Call 1-800-852-8569. 


Tell us you want your pocket protector. Then 


Hey developers, programmers 
and engineers - call Rainbow 
now to receive your ultra- 
hip pocket protector 


Of course, you really do need to know 
more about the world’s leading security 
solutions for the information age, so we'll hang up the phone and go develop some new 
include a complimentary security kit with cool products for us to protect. 


your pocket protector. 


Ln J^ 
i” 
Z dA uh it 
Marce 
1 » AA 
D a 
— d * 
m a 
zr d 
oe 


(RAINBOW 


OTE CHNOLOGIES 


Security Solutions for the Information Age 


INTERNET: http://www.rnbo.com ™ WORLD HEADQUARTERS: 50 Technology Drive, Irvine, CA 92718 W Tel: (714) 450-7300 W Fax: (714) 450-7450 
ASIA/LATIN AMERICA: (714) 450-7300 BE FRANCE: (33) 1 41 43 29 00 B GERMANY: (49) 89 32 17 980 Œ U.K.: (44) 1932 570066 


©1996 Rainbow Technologies, Inc. Sentinel and SentinelLM are trademarks of Rainbow Technologies. All other product names are trademarks of their respective owners. 


Circle 88 on Inquiry Card. 


Rainbow's Global 
Security Partners 
ALGERIA: AFAK 

(213) 41 85 61 

ARGENTINA: AgriAid, S.A 

(54) 1 8030536 

AUSTRALIA: LOADPLAN 

(61) 3 9690 0455 
BELGIUM "ui Sa E25 
(32) 9 ID 

BRAZI * s Sistemos Ltda. 
(55) 11 574 B686 


BULGARIA: KSIMETRO 
(35) 9279 1478 
E (East): Shonghai Pudong 
are Pork Electronics Company 
(66 21 6417 8626 
CHINA (North): (S&S 
(86) 10 217 7722 X2404 
VET, Construdato 
(57) 1 622 6011 
CZECH Eu ASKON Int'l 
(42) 2 3103 652 
EGYPT: ic “ADS 
(202) 248 8994 
GREECE: A Computer S.A 
(30) 1 924 1728 
HONG KONG: AlfoLink Tech. Co. 
(852) 2333 0626 
HUNGARY: Polyware Kf 
(36) 76 481 236 
INDIA: ANC En ngieerng (o. 
(91) 11 4615680 
INDONESIA PT. Promptrode InfoScan 
(62) 21 375 166 
IRAN: GAM Electronics 
(08) 21 87 44 00] 
ITALY: BFI IBEXSA SPA 
(39) 23 31 00535 
ITALY: Siosistemi 
(39) 30 24 411 
JAPAN: Giken Shoji Co., Lid. 
(81) 52 972 6544 
JORDAN: CDG Engineering 
(96) 26 863 8 
KOREA: Genesis Technologies 
(82) 2 578 3528 
LEBANON: National Group Cons. 
(961) 1 494317 
MALAYSIA: Eastem Systems Design 
(M) Sdn Bhd 
(60) 3241 1188 


M pear Comp., S.A. de C. V. 


wm Futur & Soft 
(212) 2 4003 97 


NETHERLANDS: IntroCom 
(31) 74 2430 105 


NEW ZEALAND: Softwore Images 
(64) 09 378 9790 

PERU OpenSoft 
(51) 1 224 2125 


PHILIPPINES Mannosoft Technology Corp. 
(63) 2 813 4182 


POLAND: HITEX Sp. z 0.0. 
(48) 22 41 97 51 


PORTUGAL: COMELTA 
(351) 1 941 65 07 


SAUDI ARABIA: ZEDAN 
(966) 2 665 1904 
SCANDINAVIA: Perico A/S 
(47) 2249 1500 


SINGAPORE: Systems Design PTE LID 
i5) 747 2 


SOUTH AFRICA: SOFTSECURE 
(27) 11 482 6964 

SPAIN: MECCO 

(34) 3 422 7700 


SWITZERLAND: IBY AG 
(41) 1745 92 92 


SWITZERLAND: Safe Compaid S.A 
(41) 2 421 5386 

TAIWAN: Evershine Tech. 

(B86) 2 8208725 

THAILAND: BCS Int'l 

(66) 2 319 4451 


TUNISIA: Soft Info. Technique 
(216) 1719 486 


TURKEY: BIMEKS, Ltd. 
(90) 216 348 3508 


VENEZUELA: HRT-M Osers 
(58) 2 261 4282 
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COVER STORY 


WHICH SIDE ARE YOU ON? 


MAY 1996 


BY TOM R. HALFHILL ......c0sseeeseeeeeee 4 
Windows NT and Unix fight the battle to be 


your corporate operating system. 


A Vote for Unix—46 

A Vote for NT—48 

Unix vs. NT: Technical Head-to-Head—50 
Unix vs. NT: The (Edited) Vendors' View—44 


Features 


BY DAVID S. LINTHICUM 

New programming tools help you 
avoid screaming when you develop 
IVR applications. 


Let's Talk... ... ll A DSP Sampler. .......... senn DONAT 
“BY JON UDELL KERRE 
; NS RA tan BY ANDREW W. DAVIS 
We add conferencing Th d th — 
to The BYTE Site, so now di A des b" a 
«we can talk toveach other. igital signal processors. 


State of the 


WIDE-AREA CONNECTIVITY 


The Lines Unleashed ...... 57 

BY SALVATORE SALAMONE 

An act of Congress changes all the rules 
of WAN connectivity. 


The New WAN ..59 The Price of WAN 

BY SALVATORE Connectivity ...65 Card ....... m 
SALAMONE BY LIZA HENDERSON BY LANE F. COOPER 
New services let you How to pick the right Some companies are 
shift your corporate service and save already using this 
traffic to a public money, too. high-speed 

switched network. technology. 
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Make Voice Response Sing ......... 


MOBILE COMPUTING 

Perfect-Fit Portables. . . . 83 
Reach Beyond Win 95... 91 
Stay Connected. .......95 


Well-Connected PDAs . . 103 


Core Te 


CPUS 


Mips R5000: Fast, Affordable 3-D............ Di pann COE 
BY TOM R, HALFHILL 


Inside a sleek processor cleverly designed to deliver blazing graphics 
at a modest cost. 


OPERATING SYSTEMS 


The Be-All of Operating Systems. ............ eese. 102 
BY REX BALDAZO 

Multiprocessing, multithreaded, and object-oriented, the BeBox's 

Be OS is buzzword-compliant. But will it fly? 


PROGRAMMING 


Parallel Computing—Windows Style........... T 
BY ALEXANDRE ALVES 

How to turn your networked Windows workstations into one big 
parallel-processing engine. 


NETWORKS 


Fibre Channel: Fast and Flexible... . . — —M 173 
BY DOUG ANDERSON 

Fibre Channel’s role expands to include more than just connecting 
peripheral devices. 


WEB SERVERS 


Spinning the Corporate Web ........ 113 
BY STEVEN J. VAUGHAN-NICHOLS 

Microsoft’s NT-based Web-server software 
beats Novell’s NetWare entry in versatility 

and capacity. 


COLOR PRINTERS 


Browse This Color Laser ........... 119 
| BY ROBERT L. HUMMEL 
The Tektronix Phaser 550 
brings 1200-dpi resolution 
and a Web-based 
management interface to 
color laser printing. 


PERSONAL DIGITAL ASSISTANTS 


Newton Reborn ........ eee eee 23 
BY TOM THOMPSON 

The Newton 2.0's handwriting recognizer 
makes for a practical hand-held device. 


New PCs Improve 
1 Your Image...............- ees 


mee Special features for handling 
graphics and multimedia. 


Inside the Ultimate Web Site........ 


The technical difficulties of 24 Hours in Cyberspace. 


On-Line Information Services Deliver Disaster 
Recovery for Small Business......................-. 
À new approach to storing data. 


Java's Busting Qut All Over ............ ——t: 
From mainframe ports to visual programming tools. 


Better Replication Coming for Databases ........ er) 


Developers are working to give users the universal 
replication they want. 


Pournelle: Of Cables and Cards ..........153 


BY JERRY POURNELLE 
Jerry gets a new dual-Pentium up and running and, 


Wat. stack of PC Cards. 


Books and CD-ROMs: 


The Art of Software Design ............... dl 


Making good software is more art than science; 
a well-known travel guide treks to CD-ROM. 


VIDEOCONFERENCING SOFTWARE 


New Videophones Starved 

for Bandwidth ............. LL... 125 
BY PETER WAYNER 

You too can make dancing postage stamps. 


WORKGROUP SOFTWARE 


Reinventing SmartSuite . ...........13l 
BY STEVE GILMOR 

Innovative workgroup features and Notes 
connectivity make Lotus SmartSuite 96 

a team player. 


CONNECTIVITY 


Workgroups Dock at IR Port ........ 135 
BY BARRY NANCE 
NetBeamIR lets you beam 


up files from laptop 
to LAN. 


30 


Watch Out: 500-MHz PowerPCs Planned for 1997 40 


SECURITY SOFTWARE 


Don't Lose Your Crypto Keys ........ 137 
BY PETER WAYNER 

An easy tool for securing E-mail unlocks the 
door to managing public and private keys. 


TECH-SUPPORT PROGRAMS 


Software Roundup: 
Help-Desk Helpers............... . 138 


DAVID SEACHRIST 
Six programs that automate tech support. 


STORAGE 


Lab Report: 16 Drives for Fast 
Data Backup vM. 
BY CHANDRIKA MYSORE 


We test 16 drives with storage capacities 
of 100 MB to 2.6 GB. 


5¥%-Inch Optical Drives—144 


3%Inch Removable 
Media—146 
How We Tested—149 


Honorable Mentions—149 


T Code Talk: Write Windows 95 Virtual Device READER SERVICE 
Drivers on Higher Ground ...............38 Alphabetical Index to Advertisers 22 
Taking some of the rocket science out bti Tua Campy ae 
of programming VxDs. Index to Advertisers by 
26 Product Category 24 
Inquiry Reply Cards 64A-D, 2248-8 
WordPerfect Losing Ground to Microsoft ........... 38 BUYERSGUDE — — B 
Corel renovates the office suite. " 
Mail Order 


Hardware/Software Showcase 
Buyer's Mart 


A radical new CPU design could blow the doors off 


3 pentium chips. 


BY RAPHAEL NEEDLEMAN 


in The Web is the future. Now let's get back to work. 
a moment of madness, decides to test a 


Commentary: Wake-Up Call .............228 


BY BOB EMMERSON 


When it comes to digital telecomm, Europe got it 


right—-and the U.S. still doesn't get it. 


readers in the Linux camp. 


| it easy to zap photos into your PC; 
DeltaPoint' s QuickSite software lets 
E] you do your own Web pages. 


Editorial: While You're Waiting for the Web 10 


FEHSESALIBIES Lecce O sar EM 
Internet broadcasting, ADSL, and rnore from our 


PROGRAM LISTINGS 


FTP: ftp.byte.com 

From BIX: Join “listings/ 
frombyte96" and select the 
appropriate subarea (i.e., 
“may96"). 


From the BYTE BBS at 1200-9600 
bps: Dial (603) 924-9820 and 
follow instructions at the prompt. 


THE BYTE WEB SITE and THE VIRTUAL 
PRESS ROOM 


www.byte.com 


BYTE (ISSN 0360-5280} is published monthly by The 
McGraw-Hill Companies, Inc. U.S. subscriber rate 
$29.95 per year. In Canada and Mexico, $34.95 per 
year. European surface mail subscriptions $60, air- 
mail $85. Non-European subscriptions, $60 surface 
mail or $85 airmail. All foreign subscriptions are 
payable in U.S. funds that can be drawn on a U.S. 
bank. Single copies $3.50 in the U.S., $4.50 in 
Canada. Executive, Editorial, Circulation, and Adver- 
tising Offices: One Phoenix Mill Lane, Peterborough, 
NH 03458. Second-class postage paid at 
Peterborough, NH, and additional mailing offices. 
Postage paid at Winnipeg, Manitoba. Canada Post 
International Publications Mail Product Sales Agree- 
meant No. 246492. Registered for GST as The Mc- 
Graw-Hill Companies, Inc., GST 4123075673. Print- 
ed in the United States of America. Postmaster. Send 
address changes and fulfillment questions to BYTE 
Subscriptions, P.O, Box 552, Hightstown, NJ 08520. 
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BYTE 


This page presents articles 
according to computing platform. 


DOS/WINDOWS 


New PCs Improve 
Your Image ......... — — 


Innovations will make some of this 
year's models better machines for han- 
dling big graphics and multimedia. 


Better Replication Coming 
for Databases ................. 36 


Developers work to improve the capa- 
bilities of SQL Server, Access, Oracle, 
and Notes. 


Write Windows 95 
Virtual Device Drivers on 
Higher Ground................. 38 


This month's Code Talk looks at 
Vireo's new VtoolsD for Windows 95. 


Unix vs. 
Windows NT ................... 42 


Savvy system managers are taking 
another look at NT. 


Perfect-Fit Portables .........83 


How to choose the one for your needs. 


Reach Beyond Win 95 ........ 91 


Software that extends remote capabilities. 


Stay Connected ...............95 


The best tools for staying in touch when 
you're on the road. 


Well-Connected PDAs .......103 


We evaluate five PDAs to see how well 
they communicate with desktop PCs. 


Spinning the 
Corporate Web ...... — 60 i S: 


We compare Microsoft's server with 
Novell's NetWare-dependent software. 


New Videophones Starved 
for Bandwidth ................ 125 


Programs let you videoconference over 
the Internet. 


Reinventing SmartSuite .....131 
Lotus SmartSuite 96 gets new team- 
computing capabilities. 


Help-Desk Helpers ...........138 
Six programs that support tech support. 


Lab Report: 16 Drives for 
Fast Data Backup............ 142 


We pick the best devices that let you 
take it, lots of it, with you. 


Pournelle: Of Cables 
and Cards ......... —Q È = 


Jerry tries a new presentation program, 
and discovers a “feature” in Win 95. 
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Contents by Platform 


Parallel Computing— 

Windows Style .......... "--— 
With WPVM, you can turn a gang of 
Windows workstations into a parallel- 
processing engine. 


Watch Out: 500-MHz PowerPCs 
Planned for 1997 ........ 10 
A chip that uses fast-switching bipolar 
transistors could make future Power- 
Macs lightning-fast servers. 


Unix vs. Windows NT....... - 
Okay, they're not the Mac OS, but Mac 
users in networked environments need 
to know how these two operating sys- 
tems deal with Apple machines. 


Perfect-Fit Portables .........83 


Dream notebooks include the Power- 
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Has It Changed Your Life Yet? 


IntelliSafe Hard Drive Pre-Failure Warranty 
" 


Fault Management 


Solutions Partners Program 


hl 


Insight Management Agents Securi ty Management 


The problem with trouble is that usually by the time you find out about it, it’s too late. Not so with Compaq 
Intelligent Manageability. Compaq Intelligent Manageability is a superior collection of preinstalled features and 
tools found only on the Compaq Deskpro. Together, they work to detect and eliminate a variety of potential 
problems on your network before they become real ones. Fault Management features like our IntelliSafe drive, 


which not only notifies you of impending failure but also backs itself up, minimizing loss of mission-critical data 


YOURE FLYING ALONG AT 25,000 FEET WHEN SUDDENLA 


THREE Or THE ENGINES QUIT. Now Wourp BE A GooD 


TIME To TALK ABOUT SUPERIOR FAULT MANAGEMENT. 


and PC downtime. And Asset Management, whose features help you keep track of hardware and software across 

the network from the comfort of your desk. Because all the information you need can be delivered remotely to your 
PC. Compaq Intelligent Manageability also includes a wide range of security features designed to keep your network 
secure. Which all adds up to providing the best and most comprehensive solution for managing PCs and predicting 


trouble on your network. Because when there's trouble, don't you want to know about it-before it happens? 


As with all Compaq PCs, Deskpro is covered by our free 3-ycar limited warranty. For more information on our [ull line of Compaq desktop PCs, call us at 1-800-345-1518 or reach us on the Web at 
www.compaq.com. In Canada, we can be reached at 1-800-567-1616. ©1996 Compaq Computer Corporation. All rights reserved, Compaq and Deskpro registered U.S. Patent and Trademark Office. 
Some features available with Compaq Deskpro and independent software applications. Other features only available with Windows 95. 


dit Raphael Needleman 


While You're Waiting for the Web 


Everybody sing, 
“We love the 
Web.” Done yet? 
OK, you’re cool. 
Now let's do 


some real work. 


Are you worried about the Web? Do you feel the pressure 
to come up with an Internet strategy? OK, let's take a 
few facts as given: The Web is huge. The Web is im- 
portant. The Web is the future. OK, fine. Now let's get on 
with our jobs. 

While you're trying to figure out how to really take ad- 
vantage of the Web, please don't forget that there are 
many things you can do to improve your products—be 
they internal corporate systems or retail software appli- 
cations—that have absolutely nothing to do with Web 
technology. 

But here's the kicker: If you do these things, you will 
also be preparing your systems for eventual porting to 
the Internet. 


Make It Easier to Use 
People don't compare your applications and products 
solely to your direct competitors' products. When you're 
designing an accounts-payable system, you can't judge its 
user interface against another accounting system. In- 
stead, compare it to your remote control, your car, or 
your kid's Buzz Lightyear action figure. 

People don't study products as they once did. Nobody 
reads manuals. Programs have to be as easy to use as 
USA Today is to read. You can complain about having to 


lower yourself to the standards that made Short-Attention- . 


Span Theater a success—or you can quit whining and just 
build products that people will be able to use within 10 
seconds. 

Keep this in mind: If you make software, eventually it's 
going to get stuck on the Web. You know how distract- 
ing an environment that is, right? So make your program 
stand out by making it simple. 


Make It Smaller 
This is imperative. Hard drive technology is only barely 
keeping pace with software bloat. My portable has a 687- 
MB hard drive—and only 20 MB free. 

The discipline of smallness forces you to look carefully 
at all new features. Does your database system really 
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need a singing and dancing company logo? Smallness 
also lowers distribution costs—especially on-line dis- 
tribution. Finally, the smaller your program is, the more 
likely it will be installed on users' machines if they, like 
me, have a perennial space crunch on their systems. 

My favorite example of this principle is Software Pub- 
lishing's presentation graphics program, ASAP. It does 
about 75 percent of what Microsoft PowerPoint does. 
However, PowerPoint does about 300 percent more than 
the average presenter will ever need. And ASAP fits on 
two floppy disks. That's what I call progress. 


Make It Faster 

Yes, you can plan on Moore's law holding for the fore- 
seeable future, but you can't plan on all your users or 
customers following the law. Old PCs don't die, as you 
know. Instead, they get put on the desks of secretaries and 
assistants—people who spend countless hours every day 
running software. If you strive to make your programs 
faster, you're more likely to keep these heads-down work- 
ers more productive. 

As corporations (and households) begin to adopt low- 
cost Web terminals, the speed of your code is going to be- 
come even more important. The $500 Web PC isn't go- 
ing to have a 166-MHz Pentium in it. 


Make It Cross-Platform 

Windows is everywhere today, but it's not everything. 
Even Windows is changing—two years from now, Win- 
dows NT will be a much more common OS on business 
desktops (and portables). So don't limit yourself. 

Fortunately, developing across platforms doesn't mean 
developing the same program a dozen different times. 
What it does mean is using the tools available to code to 
an intermediate standard, which can then be more quickly 
ported to other platforms. You must be ready to have your 
product run not just on a high-powered Windows PC, 
but possibly also on a network computer (Web PC), or 
perhaps on Java running on a Unix workstation. 

Am I asking for too much? Maybe. But if you make 
systems that are easier to use, smaller, faster, and multi- 
platform, you'll find yourself not just with better sys- 
tems overall, but systems more likely to fit on the Web. 
That is, once you figure out your Internet strategy. 8i 
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Charles Petzold’s long-awaited PROGRAMMING 
WINDOWS" 95 is here! It’s the authoritative, thorough 
Windows reference that has been the bible to a 
generation of Windows programmers, but with 
much vital new information added. PROGRAMMING 
WINDOWS 95 is a 32-bit book with 32-bit programs 
on CD, covering Windows 95 topics such as 
multithreading, GDI and OLE enhancements, 
preemptive multitasking, and many others. There 
is a wealth of new code, some of which you can 
put right to work in applications. PROGRAMMING 
WINDOWS" 95—look for it today at your favorite 
bookstore or software store and you'll be ready to 
turn 95 yourself. 


BORDERS Barnes & Noble,. 
CROWN «z BOOKS software GD 
1-800-787-1166 


In quality bookstores and software stores everywhere. Or call 1-800-MSPRESS. In Canada, call 1-800-667-1115. CompuServe®—GO MSP, 
http://www.microsoft.com/products/mspress. One Microsoft Way, Redmond, WA 98052-6399. 
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Now that 
management has 
decided the 
Internet is going 
to have 


the company 


questions. 


“Will I have to explain to management what a 
Resident Stealthed Evil Empire Virus is and why it 
brought down the New York office?" 


Fist . . . Stealth Boot.B. 

Nobody else in the corporation has to deal 
with problems like these. And just try to explain 
to the V. P. of Sales how the handiwork of some 


clever virus author got all over her hard drive. 


With the idea of avoiding that scenario, we've 
put together an integrated suite of antivirus prod- 
ucts and services you'll find in our SecureWay" 
family - including the most advanced security 
measures in industry history. IBM AntiVirus 
software scans memory, hard disks, floppy drives 
and network servers for more than 6,800 strains 
of computer viruses, including polymorphic 
viruses and other varieties previously thought to 
be undetectable. The system also provides false 
alarm elimination and infection verification. 

It will alert you to suspicious “virus-like” activity 
anywhere on the network. And it works across 
multiple client/server operating systems, from 
Windows" 95, Windows 3.1, DOS and OS/2° Warp 
to Novell NetWare? and Windows NT” 


| A NT I DOTE i Monkey.B . . . Queeg.. . . Screaming Right now there are clever people out 


there making newer and smarter viruses at the 
rate of something like four a day. Fortunately, 
weve got the world's leading antivirus researchers 
on our side - a whole lab of men and women 
whose aim and pleasure in life is to explore new 
virus techniques and basically try to beat our 
IBM AntiVirus - so that we can make it even 
stronger for you and your company. 

As an IBM AntiVirus customer, you 
reap the benefits of this ongoing research. 
You get signature updates and Bulletin Board 
support. Furthermore, you can subscribe 
to comprehensive quarterly software upgrades 
and get a fully updated antivirus product 
every three months, including the latest 
polymorphic fixes. 

5o whenever more powerful viruses are made, 
well be right there to unmake them. 

For more on our antivirus solutions, 
visit www.brs.ibm.com /ibmav.html or call 


1 800 IBM-7080, ext. G120. 


"Can a customer pay by credit card without 
furnishing some hacker's condo in Malibu?" 


There are security risks in all 
ux walks of life. But there is some- 

thing about cybercrime - the idea of someone 

pressing a few buttons and making off with ones 

digital belongings - that is particularly frighten- 

ing. And in fact, commerce on the Net will 

grow only as fast as confidence in the security 


of the Net grows. 


Fortunately, our confidence has grown pretty 
fast over the last couple of years. IBM SecureWay 
includes a variety of services and products that, 
over time, will make exchanges across the Internet 
even more secure than nonelectronic trans- 
actions — everything from credit card transactions 
to super-distribution of copyrighted material to 
the transmission of confidential corporate data. 


IBM and 05/2 are registered trademarks and SecureWay, Cryptolopes, IBM Global Network and Solutions for a small planet are trademarks of 


The Secure Electronic Transactions protocol, 
developed using iKP multiparty payment proto- 
col from IBM Research, allows buyers, sellers and 
credit card companies to be joined in a single 
Internet transaction that is secure, confidential 
and verifiable. 

Our Cryptolopes" technology promises to 
revolutionize online publishing by providing a 
mechanism for controlling distribution of 
copyrighted materials. This "encrypted envelope" 
will let the originators of the material get value 
for their creations and help them find a new 
market on the Internet. 


Of course, your management needs to under- 
stand that an organization on the Internet is only 
as safe as its weakest link. With that in mind, 
weve developed powerful firewall, encryption 
and access control technology, not to mention 
one of the largest private secure business net- 
works in the world - the IBM Global Network? 

So, in short, that hacker in Malibu is going to 
have to find a new way to make a living. 

To learn more about IBM SecureWay and 
our secure transactions technology, visit 
www.ibm.com/security or call | 800 IBM-7080. 


ext. G 122. 


“Will a fancy port scanner algorithm make 
mincemeat of my firewall?” 


ne a On the one hand, the Internet 
peas gives your company the opportu- 
nity to open its doors to millions of potential 
customers, partners and contributors. On the 
other hand, there are all sorts of very clever peo- 
ple out there who would love to infiltrate your 
system, whether for mischief, for the challenge of 
it, or for plain old corporate theft. 

Fortunately, we've got some hackers of our 
own. We call them “ethical hackers?” These are 
dedicated masters of the very latest techniques of 
sniffing, spoofing and cracking. And, working 
with the IBM Global Security Analysis Lab, they 
put this knowledge to use to develop better and 
better security countermeasures. 

And, for our clients, the ethical hackers will 
use all their tricks and techniques to try to 
breach your network. This is one aspect of IBM's 
Security Healthcheck - a series of powerful 
tests and preventive measures that lets us find 
weak spots and strengthen defenses before 
a break-in occurs. 


But, because the world is a rough place and 
the worst can sometimes come to pass, IBM's 
Emergency Response Service is on call 24 hours 
a day, seven days a week around the globe to 
close any breach in your network and repair the 
damage. The response team makes itself 
intimately familiar with your network and systems 
ahead of time, so that, in an emergency, they 
already know where to go and what to do. 

We believe that the networked world can 
be a very safe place to do business. But that 
doesnt happen by mistake, it happens by 
planning ahead. 

To learn more about IBM's IT Security 
Consulting, Security Healthcheck, ethical hackers, 
Emergency Response Service and all the 
products and services in the IBM SecureWay 
family, visit www.ibm.com/security or call 

800 IBM-7080, ext. G 121. 
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Not My TV 


“Toss Your TV: How the Internet Will 
Replace Broadcasting” (February cover 
story) was a well-written summary of 
where we are and a preview of things to 
come. As with a recent BYTE cover that 
asserted “The PC Is Dead" (October '95), 
I found the title premature and obviously 
exaggerated. The content of the article, 
however, is so good that I’m routing it to 
all my coworkers as an introduction and 
preview of Internet capabilities. 
Christopher Hill 
Huntington Beach, CA 


"Toss Your TV: How the Internet Will 
Replace Broadcasting" was an interesting 
article. However, asynchronous transfer 
mode (ATM) is a switching, or more of a 
"statistical mux," technology; it does not 
increase the inherent information-carry- 
ing capacity of a medium. One cannot 
compare it with Tl or asym- 
metric digital subscriber line 
(ADSL) or symmetric digital 
subscriber line (SDSL), which 
are basically transport systems. 
For example, a T1 line can car- 
ry 1.544 Mbps bidirectionally, 
and ADSL does 6 Mbps down- 
stream and as much as 640 
Kbps bidirectionally. The same 
T1 or ADSL transport system 
can have an ATM layer em- 
bedded in it, but ATM cannot enable a 12- 
Mbps transmission in a system that is in- 
herently limited to 6 Mbps. 
S.K. Das 
Bell Labs, Whippany, NJ 
skd (9 harpo.wh.att.com 


Thanks for pointing that out. The article 
did not make it clear that ATM is in fact 
defined as part of the Broadband ISDN 
(BISDN) standard. 

—kEdmund X. DeJesus, senior editor 


Thanks a Million 


Congratulations on the consistent excel- 
lence of BYTE magazine. Your feature 
articles have enough depth to keep me 
ahead of my programming competitors, 
and your comparative analyses often give 
me enough information to make a pur- 
chase decision. I also appreciate the 
breadth of the magazine’s coverage, which 
enhances my ability to discuss options with 
customers. I once enthusiastically endorsed 


BYTE to my colleagues; I now consider 
my subscription a competitive advantage. 
Stephen Rooney 

Dallas, TX 


One Pippin to Go 


Who needs Apple’s Pippin? My school li- 

brary needs it. We are looking for a brows- 

er-only machine and Pippin sounds like 

the answer to our prayers. I look forward to 
working with one. 

Georgeann Kepchar 

Technical coordinator, Jolin Burroughs School, 

St. Louis, MO 

gkepchar @ jbworld.jbs.st-louis.mo.us 


The Linux Phenomenon 


BYTE captured the Linux phenomenon in 
“Linux Matters” (February); as one of the 
rabid fans to whom you allude, I 
applaud. However, if you plan 
+ fii to use Linux and want to take 
A advantage of the expensive 
| video card you paid for when 
1 you bought your computer, 
you'll absolutely have to buy a 
| commercial X server. The article 
| also doesn’t make it clear 
* enough that there are errors in 
the compatibility lists. I love my 
Linux box, but for three weeks I 
went through a hellish orgy of stack traces 
and expensive trips to the computer store 
before I could get it to work. If you want to 
run Linux, find someone who runs it on a 
platform you like and use exactly the same 
components they do; it will save you a lot 
of time and money. 
Geoff Smith 
gsmith@londo.caltech.edu 


Last year I ordered RedHat as well as 
Slackware Linux. I tried for weeks to get 
something to work. Your statement that it 
is easier to change hardware than to con- 
figure the software to get “nonstandard” 
configurations to run does not alert poten- 
tial users sufficiently. 
Mel Hamilton 
us067831 Q whtux.mmm.com 


I use many OSes for different purposes. 
Often it's not the technical aspects but the 
human ones that make an OS a good 
choice for a particular person. On the oth- 
er hand, Linux is wonderful for us geeks: 
While the major players preannounce 


goodies to such an extent that the result is 
always disappointing, Linux always ex- 
ceeds my technical expectations. Where 
else can you find an OS that comes with 
server software for NetWare 3.x, a Win- 
dows for Workgroups-style NetBIOS, and 
Network File System, that can all run con- 
currently, and for free? 

Paul Fremantle 


Reading, U.K. 
paul Q zsassoc.co.uk 


And What About FreeBSD? 


In *Not Just Another Free Unix" (Decem- 
ber '95), you mention that motherboards 
with "inferior cache design or broken DMA 
invalidation logic do exist in. . . large num- 
bers." Now you've got me worried. While 
I’m not yet in the market for a Unix box, I 
am curious how I should go about making 
sure the custom system my local computer 
shop builds for me indeed has a superior 
cache and robust DMA validation. 
Philip Courier 
100145.2002 9 compuserve.com 


One way to attack the problem is to use 
only equipment that you've gotten good 
reports on. Another approach, given a 
no-name motherboard or system that 
you 'd like to certify, is to load FreeBSD 
with all the sources and do a make 

world at the top of the source tree 
(/usr/src). This will recompile every 
component of the system, excluding the 
kernel, and is probably one of the most 
exhaustive tests of components. If your 
system can make it through at least two 
make worlds (five to 14 hours each, de- 
pending on the speed of the hardware), 
you probably have a winner. It's a real 
problem that most shops test their sys- 
tems only with DOS and Windows; nei- 
ther pushes hardware to the limits of its 
specifications. —Jordan Hubbard 


Banking on ISDN 


In “ISDN: Give Up and Go?" (February), 
you insinuate that ISDN is dead because 
ADSL and Digital Simultaneous Voice 


We want to hear from you. Address correspon- 
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458; or you 
can send E-mail to editors) bix.com. Letters 
may be edited. 
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and Data (DSVD) are going to take its 
place. While ADSL works well under cer- 
tain conditions, how many telephone sub- 
scribers meet these restrictions: No fur- 
ther than 12,000 feet from the phone 
company’s central office; no load coils; 
no fiber optics? The phone _ 
companies have been trying for 
10 years to get the copper out 
of the local loop. 

Anyone who has a 28.8-Kbps 
modem can tell you it’s very un- 
usual to actually connect at 28.8 
Kbps. DS VD works great when 
you can take a 9-Kb channel 
from 28.8 Kb, but if you take it 
from a 19.2-Kb channel, the sys- 
tem starts crawling. ADSL and 
DSVD may look good on paper, but they 
are the last vestiges of a dying technology. 

Dave Breeding 
bluadept@erols.com 


Our point was not that we’d all be toss- 
ing ISDN in favor of ADSL or DSVD but 
that there are other technologies in the 
works that might meet some immediate 
needs. Obviously, ADSL will not be good 
for applications that require two-way 
traffic exchange, and DSVD is also lim- 
ited. But both might appeal to niche 
markets: ADSL for video on demand or 
Web browsing, and DSVD for customer 
support. Given the lingering lack of 
ISDN service in many regions—l've 
been waiting for ISDN in my part of New 
York City for three years—these tech- 
nologies may be your only choices. 
—Sal Salamone, news editor 


ISO 9000 for Software 


In “How Software Doesn’t Work” (De- 
cember '95), you make it explicit, for the 
first time, that quality is not reached only 
through techniques or tools. To the two 
quality-management models you mention in 
“Make Quality Job 1" I would like to add 
the ISO 9001 standard, which is very im- 
portant in Europe. Because it implies that a 
coherent company- or unit-wide organiza- 
tion be set up, many companies now un- 
derstand that a leader can organize a project 
only by relating to and relying on a global 
organization. The standard was not written 
with software in mind; it is technology- and 
domain-independent, but it is applicable to 
complex software development. 
Francois Tarpin 
Paris, France 
101472.331 @compuserve.com 
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It's Slow in Reverse 
I enjoyed *Damn Lies" (Network Project, 
February). It has helped me provide my 
boss with the server usage statistics he 
needs. I am running wwwstat on my serv- 
er logs (output from Netscape Communi- 
cations Server). I have config- 
wÙ ured the server not to convert 
ON IP addresses to Domain Nam- 
d ing System (DNS) names. I also 
have incorporated your "reverse 
4 DNS lookup” Perl script into 
wwwstat. I began running 
"ME wwwstat almost four days ago 
| andit has yet to complete all the 


CIA THE BYTE QUIDE TD GAMES X 


y= reverse DNS lookups. 


Scott Figgins 
Webmaster, BPE, Inc. 
http://www.bpe.com 
figgins 2 dnai.com 


Those reverse lookups do take forever. 
As we mentioned in the article, the plain 
vanilla wwwstat does not seem to cache 
the lookups. The modified version we use 
(from Process Software, www.process 
.com) does cache them per run of www- 
stat. However, we've now had to modify 
that version of wwwstat.pl further in or- 


der to store the lookup results across 
runs of wwwstat. 
—Jon Udell, executive editor 


FIXES 


Due to an editing error in "SuperCow on 
the Beach" (Pournelle, February, page 
190), we managed to say "Travan car- 
tridges are physically smaller than DAT 
or 8-mm but have more storage...." We 
meant to say “Travan cartridges are larger 
and provide less storage than DAT or 8- 
mm, which is why they're cheaper...." 


In our February Lab Report on graphics 
adapters, we reported an incorrect toll-free 
telephone number for Elsa, Inc. The correct 
number is (800) 272-3572. The company 
name is Elsa, Inc., not Elsa America. 


The screen shot on page 86 of “Dial 1- 
800-Internet" (February) is incorrectly 
identified as Internet Telephone Co.'s 
WebPhone. The screen is from a Quarter- 
deck product that, at press time, was also 
known as WebPhone but has since been 
renamed WebTalk. 


- COMING UP IN JUNE 


e COVER STORY: YOUR MONEY IN CYBERSPACE 
With stories of breached firewalls and cracked encryption schemes increasing daily, 
can you trust your money to the Net? Maybe you already do. Here’s how electronic 
commerce works on the Internet, how electronic cash is going to work, and how to 


mint your own. 


* OPENING CORPORATE DATA TO WEB BROWSERS 
BYTE examines the new tools and technologies that are being developed to open up 
mainframe and AS/400 databases to Web browsers. 


* DATA STORAGE: STATE OF THE ART | 
BYTE takes a State of the Art look at the hard disk technologies that determine capac- 


ity, density, speed, accuracy, and power consumption; the uses and requirements— 
hardware and software—of recordable CD-ROM; and what's new in solid-state stor- 
age, including smart cards and flash memory. 


+. THE TOP CLUSTERING TECHNOLOGIES 
Sometimes one system isn't enough. For the ultimate in data redundancy and perfor- 
mance, clusters of systems offer the answer. We describe top clustering technologies 
so you can decide which is right for you. 


* 3-D WARS 


OpenGL, Direct3D, and QuickTime 3D all want your 3-D applications business. Get 
the inside technical information you need to choose your 3-D platform. 


* CLIENT/SERVER DEVELOPMENT TOOLS 
BYTE exposes the strengths and weaknesses of Delphi 2.0, Visual Basic 4.0, Power- 


Builder 4.0, and SQL Windows 5. 


* EVALUATIONS AND REVIEWS 
NEC's MultiSync LCD 300 brings flat-panel, active-matrix display to the desktop. In 
the Lab Report, we rate color ink-jet printers with fast, high-resolution output. And we 
test Microsoft Exchange Server, the next step in Microsoft's push to standardize 
E-mail and workgroup applications and challenge Lotus Notes. 


To say that ViewSonic’s 

new PT810 SonicTron™ 21" 
(19.5" viewable) monitor bas 
agreat —— 
picture 
hardly 
does it 
justice. ! 
Actually, it's £z v 
better tban great. Even tbe 
most particular CAD/CAM/ 
CAE users and desktop 
publishers are staring in 
wide-eyed amazement. 


Our engineers went back to 
the drawing boards to create 
a monitor that delivers high 
contrast images with clarity 
and chromatic color far 
more intense than anything 
close to its price range. 


“It's as easy to adjust 
as it is to look at.” 


OnView™ screen controls 

let you easily make 
adjustments right on the 
screen, no guesswork. 

If you've got a question, 

just call and one of our 
engineers will answer it. 
Otber SonicTron pluses 
include Plug & Play +* 
for automatic configuration 
of the graphics controller 
and both PC and MAC" 
compatibility. 

Call (800) 888-8583 for a 
dealer wbere you can see for 
yourself. It'll blow your mind. 
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Circle 93 on Inquiry Card (RESELLERS: 94). 


Introducing IQ/ O byects. 


The Only True Object-Based Query and Reporting Tool. 


You already know that object technology is revolutionizing 


application development. Now you can put the power of 
objects in the hands of every business user. 

A New Paradigm. With IQ/Objects, users create 
queries and reports with prefabricated building blocks 
called SmartObjects™ SmartObjects are intelligent. They 
communicate with each other. And they're reusable. Users 
simply assemble these SmartObjects to create a limitless 


array of sophisticated queries and reports. 


Simple and Sophisticated. IQ/Objects integrates and 
correlates information with unprecedented ease. With no 
more effort or expertise than it takes to use a word proces- 
sor, any user can...query data from heterogeneous data 
sources...combine charts, multidimensional cross-tabs, and 
free form layouts on a single page...use parent/child reports 
to pass results from one query object to another...make any 
query object conditional...add watermarks, bitmaps, even 


audio and video clips! 


! 


IQ Software Corporation (770: 446-8880, lax. (770) 446-4032 1, email. infeltiqa com, Word Wile Weh httpAewswe ipic com European Subsidiaries & Affiliates: LIK 0445 1902-8 11-777, branve 33 (Ei 07 12503-04, lraly-Dexia fala $39 6-417 933 


International Distributors: Australia (61) 3: 369: 1932, 2.975: 7669, 2.436 2788, Chile (46) 2-34-1785, Hong Kong (852:254 (9900, Mexico 152) 5575-6008, Sangapen 16i 208. 38338, Suath Area (27) 11-4921 40. Spam £34) 50-27-55-14] 


See Query and Reporting 
in A Brilliant New Light. 


"A breakthrough technology for 
query and reporting tools." 

Bob Moran 

Aberdeen Group 


"IQ Software has brought the power 
of objects to mainstream business 
intelligence." 

Jobn Rymer 
Patricia Seybold Group 


"We looked at them all. IC/Objects is 
indeed the best." 
Mitch Kaufman 


Finova 


Usability and Scalability. A Microsoft Office look and feel 
| makes IQ/Objects instantly usable. And, by combining 
| IQ/Objects with IQ SmartServer for UNIX or NT, you get a "e 

highly scalable, three-tier architecture solution — ready for 


everything from workgroup decision support to enterprise- 


wide data warehouses. 800-458-0386 — 


Contact us today for your FREE evaluation copy of 


info igsc.com 
IQ/Objects. Compare its breakthrough technology against any 


other query and reporting tool. The difference is night and day. http://www.iqsc.com 


Lor distributors in otber Pace Rim countries, call (65) 334-1936; l'uropean countries call the UK office; and all others call 1Q Softwares US headquarters. © a990 K9 Soltware Ebrei Phe 10) Settware bisa is 


tepristered trademark and 102 IG Obecis and IO SmartServer are trademarks of K) Software Corporauon. All nghts reserved. All other product names are bikers ver nets rod teademarls of thor mesqux inae à impar 
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The Best Products for 
Internet Graphics and eee 
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= os 7 à The 32-bit Database Publisher For The Internet! z 
IE — 4 9 Publish data directly to the Internet 


| 9 Create up-to-date online stock reports, 
catalogs, phone lists and much more 


, 9 Format and publish information quickly 
and easily $0099 


Ə No HTML knowledge required 
For Windows^95 and Windows NT" 


Over 7,500 Internet-ready Clipart Images! 


2 Over 7,500 Internet-ready images in GIF or 
JPEG formats 


Ə Visual file manager makes it easy to preview, 
organize and access all of your images 

2 Full-color reference manual included $6999 

For Windows 3.1x - Runs on Windows°95 

and Windows NT™ 


HACK IS. es A NC 


P". 

gd 

"uf 
TÓC, 


| The easiest way to surf 
"da and gather information 
on the Internet 

By o 8 powerful utilities 

Ə Over 400,000 Internet site 


Fast, Easy and Amazing 
32-bit Graphics! 
Ə Powerful and flexible vector 


and bitmap illustration 
Ə Ultra-fast redraw 


directory listings 
Ə Drag and drop fonts, clipart, Ə Home Page E 
V rui robe M B Personal Stock Ticker, 
audi ot iax OA ZUR Korel FTP and more! 
nx For Windows" 95 and 
Windows NT^ 5.51 or higher 
COREE 
v From the makers 
of CorelDRAW.™ 


Coral, Core WEB.DATA, CoralWEB.GALLERY, 
CoralXARA, and Corel internet Mania ara 


either trademarks or registered trademarks of 
Enter the Corel $3,000,000 World Design Contest! Corel Corporation in Canada, the United States 1 "m d 0 Ü - 8 a ri = 0 0 8 4 
(September '95 to July '86) and/or ather countries. Microsoft and 


uw s 
& http:/Avww.corel.com 
To receive a faxed copy of the contest rules and an entry form, please call: Windows are either registered trademarks or & Call now for faxed literature! 
1-613-728-0828, ext. 3080, Document # 1125. To isave a message: trademarks of Microsoft Corporation in the 2 1-613-728-0826 ext. 3080 
1-613-728-0826, ext. 81609, To send a fax: 1-613-728-2891, United States and/or other countries. "US$ plus applicable taxes. Document # 1109 
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PC TRENDS 


New PCs Improve Your Image 


Thanks to new storage options, PCs can now satisfy the voracious memory appetites 
of the latest multimedia, graphics, and document-imaging applications 


JON PEPPER 


rospective PC buyers can 

look forward to new PCs 
this spring and summer that offer 
a variety of new high-speed pro- 
cessors, input devices, telephony 
capabilities, and multimedia op- 
tions. But the big news high- 
lighting this spring’s PC lineup 
is that new input systems and 
storage options make PCs bet- 
ter platforms for imaging ap- 
plications. These new develop- 
ments bolster the PC’s ability to 
combine photos and other graph- 
ical images with standard doc- 
uments and databases. 

Expect the typical low-end, 75-MHz 
Pentium-based system with a 1-GB hard 
drive, a quad-speed CD-ROM drive, 8 MB 
of RAM, and other features | 
to sell for less than $1500. — 
Higher-end systems with 
the latest (166-MHz) Pen- 
tium or equivalent pro- 
cessor, a X6 or x8 CD- 

ROM drive, telephony options, 
near-line data storage, ga 
new scanner devices. and Storage options v ill abound. Hard 
SE. drive configurations ranging from 
other features will cost BR Sheers No errs 
$2500 or more. Other alternatives will include 

One innovation from replaceable-cartridge drives like. 
Hewlett-Packard (800) inciuded in now Compag PCs, and. 
724-6631 or (415) 857- RUSTE Reacher eerie S 
1501) that enhances the dapre om Mas m 
imaging capabilities of its cict (about $499) from Syquest 
new Pavilion line of con- 
sumer PCs is the Photo- 

Drive, a miniscanner that 


{(510) 226-4000; fax (510) 226- 
fits into a PC’s drive bay. | 


* Expect PCs that support the 
emerging universal serial 
bus (USB) standard, which 
will gradually replace the 
slew of ports in the back 
of PCs, to start shipping in 
the third or fourth quarter. 


28.8-Kbps modems with 
integrated telephony 
software wil! be common. 


Business computers like 
IBM's PC 700 ((800) 772- 
2227) will let network 
administrators turn on 
unattended systems 

over a LAN. 


4100] uses cartridges that hold 650 
MB or 1.3 GB [about 565 and S95, 
respectively). 


SVGA monitors of 15- 
or 17-inch-diagonal 
screen sizes will be 
standard, but some 
vendors such as 
Gateway, with its 

| Destination PC, will 

. offer home-entertain- 
ment PCs with 31-inch 
viewable displays and 
CATV-ready tuners. 


New input options will 
include Compaq's 

, scanner keyboard 
(about $349], which is 
essentially a Visioneer 


JJ PaperPort scanner built 


= into the keyboard, and 
the PhotoDrive from 
Hewlett-Packard. 


Companies like Acer ((800) 733-2237; 
fax (408) 922-2953) and others offer 
PCs with x6 or ~8 CD-ROM drives. 


The new LS (Laser Servo) 120 internal drive packs 
120 MB of storage into a 3Z-inch-format medium. 
Get it first in the Deskpro 5133 and 5166 LS PCs or 
as a separate $210 option from Compaq. Other 
vendors will offer LS drives this summer. 


The 400-dot-per-inch Photo- 
Drive will accept 5- by 7-inch 
or smaller photos. For storing 
images, HP will include the 
Iomega Zip drive. 

New systems from Compaq 
((800) 345-1518; fax (713) 
514-4583) also include an ar- 
ray of innovative storage and 
input options. The new LS 
(Laser Servo) 120 drive, which 
will also be available in other 
vendors' PCs, looks almost 
identical to a normal 1.44-MB 
disk but stores up to 120 MB. 
Unlike the Iomega Zip drive 
(100 MB) and the Syquest 
EZ135 drive (135 MB), the LS 
120 also reads and writes 720- 
KB and 1.44-MB disks. The 
special LS 120 disks will cost 
about $15 each. 

Another new storage option 
in Compaq PCs is the PD 
(PowerDrive)-CD drive. (For 
more information on the PD- 
CD drive and other remov- 
able-media mass-storage op- 
tions, see **16 Drives for 

Fast Data Backup" 
on page 142.) 

A different take 
on PCs comes from 
Gateway ((800) 846- 
2000; fax (605) 232- 
2023). Its 120-MHz 

Pentium-based 

Destination is de- 

signed to replace 

your TV. 

Slated to ship 
this spring for less 
than $4000, the 
Gateway Destina- 
tion comes with a 
large 31-inch 

monitor. The system also 
comes equipped with 16 
MB of RAM, a x6 CD- 
ROM drive, a 28.8-Kbps 
modem, a wireless radio- 
. frequency keyboard and 
pointing device, an inte- 
grated TV tuner, integrat- 
ed stereo speakers, and sev- 
eral additional features. 

The industry continues 
to evaluate how so-called 
Web PCs costing $500 or 
less will fit into the overall 
computing scenario. How- 
ever, people willing to pay 
a little more money will 
find a wealth of new op- 
tions at prices similar to 
those of last year's models. 
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INTERNET DEVELOPMENT 


Inside the Ultimate Web Site 


Rick Smolan’s ambitious 24 Hours in Cyberspace project revealed the technical and creative difficulties 


of large-scale publishing on the Internet’s World Wide Web 


TOM R. HALFHILL 


most elaborate journalistic experiment in history. It was 
also a revealing proving ground for new technology—the 
same technology that forward-looking content providers and 
businesses will have to master before large-scale publishing and 
commerce on the Internet become a reality. 

The 24 Hours in Cyberspace project began as another install- 
ment in a series of photodocumentaries 
masterminded by Rick Smolan, a former 
National Geographic photographer. This 
time, Smolan tried to document how peo- 


| 24 hours, it was the world’s biggest Web site and the 


Published work is sent from the Web site to Metro 
Area Exchange (MAE) West, MFS Communications’ 
hub of routers and switches running SONET. MAE 
West forwards finished pages to MAE East over a 45- 


theless impressive.) More important, Cyber24 previewed what any 
business will face if it tackles Web publishing on a similar scale. 

The project’s sponsors (nearly 50 companies, led by Adobe, 
Kodak, and Sun Microsystems) lent hardware and software worth 
more than $5 million, plus some of their best experts. Smolan also 
hired a few technical gurus of his own. Last November, about 
three months before the February 8 event date, they started build- 
ing their 6000-square-foot “mission control” 
in San Francisco. 

From the beginning, it was an invent-as- 
you-go project. For instance, most Web sites 


ple around the world are using computer 
technology, especially the Internet and the 
Web. He also decided to publish some of 


Mbps ATM backbone. MAE East distributes Web 
pages to other sites around the world. MFS 
Communications (Omaha, NB) supplied the local, 
long-distance, and international service for the 


follow a traditional publishing model in 
which someone creates Hypertext Markup 


the stories on the Web the same day, to [ieee oak S 


be followed later by his usual cof- 


Language (HTML) pages off-line and posts 
them on a server for browsing by users. But 


fee-table book and CD-ROM. 


What began as an interesting 
journalistic project soon mush- 
roomed into a massive techni- 


cal challenge. Smolan had to 
build the biggest (in terms of 
installation size) Web site ever 
contemplated, staff it with 
skilled personnel, find soft- 
ware that could generate at- 
tractive Web pages in minutes, 
and keep the whole thing run- 
ning for 24 hours with no 
downtime. To raise the stakes 
still further, the project itself 
became a media event. 

Not everything went accord- 
ing to plan. The project was 
almost torpedoed by technical 
problems, including a myste- 
rious memory leak that caused 
the database server to lose 175 
MB of RAM per hour. How- 
ever, Smolan’s all-star team of 
technical wizards managed to 
keep the Web site alive, and it 
recorded more than 4 million 
hits that day. (Netscape’s home 
page can record up to 10 times 
that number on a busy day, but 
the 4-million count is never- 
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Other 


24 Hours in Cyberspace Mission-Control Network Configuration 


MAE 
West 


MES 10-Mbps Firewall 


ATM circuits 


Students and others shot photos and 
created Web pages that were sent to 
mission control via the Internet. MFS 
Communications and Internet MCI con- 


nected mission control to the Net. | Database from Illustra scans incoming 


| photos and stories, reads E-mail, places 
| content in Database, and serves as the 


MFS POTS central content pt un the editors. 


Professional photographers took photos 
In the field using Kodak digital and nor- 
mal cameras and prepared them with 
Adobe Photoshop. Many photographers 
uploaded images over regular telephone 
lines from their NEC portable computers 
to mission control. 


Professional 
photographers 


MFS ISDN 
line 


Associated 
Press 


Audio interviewers debriefed photogra- 
phers by phone. An audio team using 
Power Computing Mac clones and Sonic 
Solutions’ digital audio software on an 
FDDI network edited interviews and put 
finished clips in the lllustra database. 


microphones/ 


MESTRES _ headphones | : à 


lines - 


IW. Sonic Solutions 
ue. digital audio 
p P workstations 


A Mann of Vision 
MIT student uses webcam 
to draw attention to privacy issues 
JA" PREVIOUS 


— à gator —— 


*He'll no doubt remain the 
most-noticed guy in Massachusetts." 


earing a pair of video cameras on his head, 
Massachusetts Institute of Technology 
graduate student Steve Mann goes about his 
daily business of classes and runni 
ordinary errands. Steve's “wireless wearable vebcam" 
acts as a visual filter, as he sees his world on a video 
screen shield across his eyes. Anyone can be a voyeur 
in Mann's world, as his cams instantly transmit images 
to his World Wide Web home page 
(http.//wv-vhite media nut edu/~steve/netcam hum), 


Cyber24’s E Web site was scheduled to go on-line in March at 
http://www.cyber24.com. 


the Cyber24 site had to do much more. It accepted raw input in the 
form of ASCII text, scanned photographs, and digitized audio; 
provided about 80 writers, photo editors, and sound technicians 
with the tools to rapidly shape that material into HTML pages; and 
staged the finished pages on a network of 14 mirrored Web serv- 
ers in the U.S., bridged to five more mirrors throughout the world. 
(For a look at how the information flowed, visit the 24 Hours in 
Cyberspace site at http://www.cyber24.com.) 

The torrent of incoming data came not only from the 150 pro- 
fessional photographers that Smolan deployed from the Arctic Cir- 
cle to South Africa, but also from everyday users who uploaded 
submissions. More than 1000 photographers in 27 countries shot 
6000 rolls of film and hundreds of digital images. Everything 
had to be archived for later use in the book and CD-ROM. 

Nobody knew how much capacity or bandwidth they'd need, 


Six teams (each with a photo editor, a text editor, 
| anda technician sharing two NEC PowerMate and 
Sun UltraSparc workstations) edit story images, 

text, and audio before filling in a NetObjects 


template. A table of contents (TOC) team views 
and assigns stories to themes. 


Six story pods 
and one TOC pod 


“a, 

a Java and 
guestbook 

- server 


ewe Pholoshn 


WC 


M ome atanan 
Nets avigator 


Name 


. & servers 


Workstations — 
located in the 
press center 


I Senior editors’ 


betur, an 
<=  "proofers' pods 


The traffic team monitors incom- 


Netscape Navigator 
$ | ingstories and photos and gives 
4 technical support to reporters 
E tame pode and assistants in the field. 


the network and keep it secure 


rm 
, ^ p nist mn oe System administrators monitor 
using UltraSparc workstations. 
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so they prepared for the worst. MFS Communications hooked 
the Cyber24 site directly into its prime Internet hubs on the At- 
lantic and Pacific coasts. These hubs, known as Metro Area Ex- 
change (MAE) East and MAE West, are the gateways to a high- 
speed fiber-optic backbone that uses asynchronous transfer mode 
(ATM) and synchronous optical network (SONET). DS-3 and T1 
lines connected project servers to the hubs. 

At mission control, the high-speed lines from MAE West were 
funneled through a NetEdge ATM bridge and a Cisco 7000 
router. Sun's Firewall-1 security software guarded against in- 
truders. Behind this wall, technicians assembled four Fast Ether- 
net (100Base-T) LANs, plus a MediaNet Fiber Distributed Data 
Interface (FDDI) ring. 

Sun lent 60 of its latest UltraSparc workstations, two SS-1000 
database servers (each with eight CPUs, 1 GB of RAM, and an 84- 
GB RAID-5 disk array), and three Netra servers for FTP and 
E-mail. NEC Electronics lent 25 PowerMate PCs with 100-MHz 
Pentiums. There were also some Mac clones from Power Com- 
puting, mostly in the audio-processing studio. The latter systems 
had FDDI cards from Sonic Solutions and Telos Zephyr ISDN 
boxes. Collectively, the Cyber24 site had 11,000 MB of RAM and 
300 GB of mass storage. 

The project leaders made some surprising software choices. The 
story editors created all their Web pages with an automated lay- 
out tool from NetObjects (Redwood City, CA). NetObjects is a 
tiny start-up company, and its prototype layout tool is so new it 
doesn’t even have a name. Yet the editors successfully created 63 
multipage stories without writing any HTML code. 

For their database software, the project leaders bypassed the 
more obvious choices in favor of Illustra, a relatively new rela- 
tional DBMS from Illustra Information Technologies (Oakland, 
CA). Illustra is particularly good at handling multimedia data 
types, and the Cyber24 project generated many gigabytes of 
digitized photos, audio clips, and text. Adobe Photoshop was 
the logical choice for picture editing. The Cyber24 team sprang 
another surprise by tying all this software together with a custom 
front end that was based on templates displayed by Netscape 
Navigator. In other words, they pushed the underlying OSes so 
far into the background that they were virtually transparent to 
the editors. 

“We have Mac bigots, Windows bigots, Sun bigots, and type- 
writer bigots,” explained William J. Ray, Illustra's director of 
market development. “They don't have time to worry about what 
the right mouse button does on this computer or what the left 
button does on that computer. They can just sit and start working." 

Amazingly, when the big day arrived, everything worked. 
Well, almost. The technicians never did trace the source of that 
175-MB-per-hour memory leak. The network slowed to a crawl 
when the server dwindled to about 300 MB of RAM. However, 
they recovered the memory by rebooting the server every four 
hours, a solution good enough for a short-term project. 

When it was over, they began tearing down what they had la- 
bored three months to build. It may be years before anyone con- 
structs another Web site on this scale, but when they do, they'd 
be wise to hire some Cyber24 veterans as consultants. A cen- 
tury ago, the modern mass media was born when newspapers 
advanced from hand-set type and single-sheet platen presses to 
Linotype machines and high-speed rotary presses. In the near 
future, the on-line mass media will advance from hand-coded 
HTML pages and narrowband modems to automated layout soft- 
ware and broadband networks. Some of that new technology will 
trace its ancestry back to 24 Hours in Cyberspace. 
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The Millennia TransPort™ 


Finally, a multimedia 
notebook powerful enough 
to replace your desktop. 


re World reports in its March 1996 issue that 
..this Pentium 120 ran the 
new PC WorldBench tests 
faster than any other note- 
book we've measured..." The 
April 1996 Windows 
Sources says, "The 
Millennia TransPort, a 
bench-burner of a note- 
book...delivered the highest 
Winstone 96 score we've ever 
seen on a notebook: 53.3." 
Feature for feature this notebook 
gives you everything you need— 


whether you're working on the road or at your desk. 
According to PC World, "If you have a 75, 90, or 100MHz 
Pentium PC on your desk, it will fairly crawl compared to 
Micron's Millennia TransPort." 

—PC World, March 1996 


Specifications 


Common Features 
e 133MHz Mobile Intel Pentium® processor 
e Intel 430MX PCiset 
e 256KB L2 pipelined burst cache 
* EDO memory (48MB max.) 
e 4X modular CD-ROM drive 
e 11.3" SVGA color 
display, 800 x 600 
e PCI graphics accelerator, 
1MB RAM 
e Pick-a-Point™ dual pointing 
devices integrate both pointing 
stick and touchpad 
e Removable EIDE hard drive (1.2GB max.) 
e 3.5" modular floppy drive 
e Intelligent modular lithium-ion battery 
e SoundBlaster™ 16-bit stereo sound 
* Built-in stereo speakers and microphone 
e 2 Type ll or one Type Ili PCMCIA slots 
e S-Video and NTSC video-outputs 
* Headphone, microphone and line-in jacks 
e 2 infrared ports, one front, one back 
* Parallel, serial, VGA and 2 PS/2 ports 
° 1 ipia 11.7" x 94" x 2.0", Weight: 6.9 Ibs.t 


Microsoft* 
Windows 95 


X: aan Office Pro 95 anid Bookshelf 95 CDs 
* 5-year/3-year Micron Power™ warranty* 


*MICRON POWER™ WARRANTY & SUPPORT 


* 5-year limited warranty on microprocessor and main memory 
* 3-year limited parts-only system warranty 

* ]-year optional on-site service agreement included 

* 30 days of free Micron-supplied software support 

* 30-day money-back policy 

* 24-hour technical support 

Ail sales are subject to Micron's standard limited warranties and terms and conditions of sale. Copies of the 
limited warranties may be obtained by calling Micron. - 


Micron Millennia TransPort P133 
* Intel 133MHz Pentium processor 
e 11.3" active matrix color display, 800 x 600 
e 32MB EDO memory (48MB max.) 
¢ 1.2GB removable hard drive 
e 2nd intelligent modular lithium-ion battery 
e Motorola? Montana 28.8 fax/modem 
$5,799 Business lease $182/month 


800-250-5807 


http:/ /www.mei.micron.com 


MICRON 


ELECTRONICS, INC. 
900 E. Karcher Road, Nampa, ID 83687 
Mon-Fri 6am-10pm Sat 7am-5pm (MT) * 24-hour technical support 


* Intel 133MHz Pentium processor 
* 11.3" active matrix color display, 800 x 600 


* 16MB EDO memory (48MB max.) 208-893-3434 e Fax 208-893-3424 » Purchase Order Fax 208-893-8992 

e 1 M B removable ha rd drive ntel © 1996 Micron Electronics, inc. All rights reserved. All pricas and specifications subject to change without notice. 

* 2nd intelligent modular lithium-ion battery inside sence marc Milennia TransPor, Pidca-Pont, MironDock, Mironiee and FlexOpt are adomerks of Micron 
$4,899 Business lease $167/month l cm aic acia onini Vine AAA apap ams nerd o eai EA ame aal 


trademarks are trade names of each respective company. Prices do not include shipping and handling. 30-day money- 
back policy does not include return freight and original shipping/handling charges, applies only to Micron brand prod- 
ucis and begins from date of shipment. All returns require RMA numbers and must be shipped in the original condition 


T6.9 Ibs. includes 3.5" floppy and one battery. prepaid and insured. Lease prices based on 36-month lease. TRNS-BYTE-9605 


= T I 
D» 


133MHz Intel - 11.3" Active Matrix m~ PCI Graphics Dual Infrared Ports 
Mobile Pentium® Display shows you | Accelerator provides provide convenient 
Processor combined the big picture in blazing graphic perfor- IRDA-compliant 
with 256KB of vivid 800 x 600 eye- mance with VGA, | wireless connection 
pipelined burst popping color. S-Video, and NTSC in front or in back. 


cache and 16MB of 
EDO memory pro- 
vide the screaming 
performance you've 
come to expect from 
Micron. 


video outputs. 


SoundBlaster" 16 
Sound delivers 16- 
bit stereo sound to 
two integrated 

stereo speakers for 


Two PCMCIA the complete multi- 
Slots hold either media experience. 
two Type II or one 

Type III device. 


Handles a wide 
variety of commu- 
nications and stor- 


— Removable 1.2GB 
Drive gives you 


age options. vast amounts of 
storage and allows 
you to upgrade to 
a larger hard drive 

4X Modular in the future. 

CD-ROM 

provides fast 

access to a 

whole new 

world of infor- 


mation. 


Lithium-ion Battery 
Intelligent modular 

lithium-ion batteries 
Dual Pointing Devices give you the power to 


#2: ' O TM 
Modular Bay The Pick-a-Point complete the job. Add a 
Intelligent offers two pointing second modular battery 
lithium-ion battery devices; choose either in bay two and double 
Or the touchpad or the your productivity. 
4X CD-ROM drive 
Modular Bay #1: 
or 
Intelligent 


2nd 1.2GB hard drive lithium-ion battery 


OT 
or 


3.5” floppy disc drive 


3.5” floppy disc drive 
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DATA BACKUP 


On-Line Information Services Deliver 
Disaster Recovery for Small Business 


A new hands-off approach 
to backing up your PC 
promises to make it easier and 
less expensive to safeguard 
your important data, while giv- 
ing new meaning to the term 
on-line storage. Traditional 
backup nomenclature defines 
on-line storage as data that’s 
stored locally, usually on a fast 
hard drive. However, SureFind 
Information (Pittsburgh, PA, 
(412) 788-2511 or (800) 787- 
0009), in partnership with 
CompuServe, hopes to popu- 
larize another type of on-line 
backup in which users auto- 
matically back up their impor- 
tant data files to remote elec- 
tronic “vaults” over a modem. 

Ed Sarkisian, president of 
SureFind, stresses that the new 
service targets small business- 
es and home offices that don’t 
regularly back up critical data 
and want a solution that’s easy 
and automatic. “This is not de- 
signed to back up hundreds of 
megabytes and gigabytes,” 
Sarkisian says. Similar services 
have been available to small- 
and mid-size LANs for at least 
three years. For example, a na- 
tional service from Minneapo- 
lis-based Rimage Televaulting 
backs up NetWare networks 
via 128-Kbps ISDN lines and 
analog modems. 

The SureFind/CompuServe 
service was expected to go ac- 
tive in March at an introduc- 
tory cost of $19.95 and a $9.95 
monthly fee. Unlike the cur- 
rent CompuServe service that 
lets you store files, the Sure- 
Find/CompuServe service in- 
cludes client software to per- 
form backups unattended. In 
case of interruption, you can 
resume backing up from the 
point of interruption. 
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ON-LINE-BACKUP PROS AND CONS 


e Easy, automated backup 


e Data compression speeds transmission 


* Data security encrypted by user 
* Reliable off-site storage on optical media 
* Avoids up-front hardware costs 
* Expandable storage 

e Reliable data network 


To use the service, download 
SureFind software from Com- 
puServe, perform an initial sys- 
tem backup of up to 100 MB, 
and then set your software to 
automate weekly backups of up 
to 5 MB (data backups over the 
5-MB minimum cost 50 cents 
per megabyte). Backup data is 
stored for three months on 
WORM optical media and then 
stored off-line, only a software- 
initiated request away. SureFind 
offers new users two recover- 


Oa] 


° Possible software bugs 


* Increased monthly cost when you exceed 5-MB limit 


e Limited platform support 


e Possible limited bandwidth of end user 


e Data over three months old stored off-line 
© Limited frequency of backups with basic package 


ies in the first month to prove 
reliability. In March, SureFind 
was expected to provide a Win- 
dows 3.1 client. Windows 95, 
OS/2, Windows NT, and Unix 
(but not Mac) clients are slated 
for release later this year. 
Another market entry, Xact- 
Labs (Seattle, WA; http://www 
.xactlabs.com), will offer full 
on-line storage/retrieval at geo- 
graphically mirrored sites via 
several major communications 
providers by summer. Michael 


Peterson, president of Strate- 
gic Research (Santa Barbara, 
CA), a data-storage consultan- 
cy, says that the primary bene- 
fit of services like SureFind is 
“hands-off automation that ac- 
tually gets users to faithfully 
back up their data.” Peterson 
predicts that the annual U.S. 
revenues for this type of on- 
line backup service will grow 
from a current $10 million to 
$200 million over the next 
three years. —M. G. Stevens 


WEB-SITE DESIGN 


Complement the Splash, Reinforce the Ad 


D evaluating the latest tools for 
adding flashy advertising and multime- 
dia capabilities to their Web sites may want to 
consider this sobering statistic: About 20 per- 
cent of users surf without graphics. That means 
you may want to complement an ad campaign 
that incorporates splashy banners with text that 
communicates your message. 

A recent study made by Jumbo (http://www 
.jumbo.com), a popular Web shareware site, in- 
dicates that about 20 percent of on-line users 
visited jumbo.com with the graphics capabilities 
of their Web-browser programs disabled. Jum- 
bo officials reckon the 20 percent figure is con- 
servative, because many visitors to its site are 
repeat customers who know that jumbo.com 
typically eschews fancy graphics. However, the 
20 percent figure was high enough that Jumbo, 
which accepts advertising, decided to start 
charging its advertisers half price for each ad 


banner page accessed by users with their graph- 
ics turned off. The company has also made a 
program called GraphicTrak available at no 
cost. It tracks the number of no-graphics visitors 
to your site. 

“If you look at a banner with the graphics on 
versus off, they just aren't the same," says Will 
Margiloff, national sales manager at Jumbo. 
Margiloff says the company decided to lower 
its rates for nongraphical hits because "we're 
already grateful to our Web advertisers, and we 
want them to keep advertising." 

Margiloff says Web designers should be sure 
to remember that a fair percentage of users will 
visit a site with their graphics disabled, espe- 
cially if they happen to have low-band width 
connections. "Color banners are great, but if 
someone goes in with the graphics off, the mes- 
sage underneath the banner has to be just as 
compelling." 


There’s no stopping 
technology. Let us show 
you how to ride it. 


Presenting Meeting the Internet Challenge and Planet Powersoft seminars. 


In April and May, our half day, Meeting 
the Internet Challenge forums will show you 
how Powersoft® tools like PowerBuilder® 5.0, 
Optima ++") Visual Components" media.splash 5 
and Sybase SQL Anywhere™ integrate with the 
Web and allow you to build and deploy the most 
advanced business applications for the Internet. 
We'll also fill you in on all the latest developments 
in HTML, Java, and other hot topics. 

Planet Powersoft seminars are full day events in 


May and June featuring keynotes from Powersoft 


All other trademarks and registered trademarks are property o 


Atlanta 
Boston 
Chicago 
Cincinnati 
Cleveland 
DG 
Dallas 


Denver 


Detroit 
Houston 
Los Angeles 
Minneapolis 
New York 
Philadelphia 
San Jose 


Toronto 


To register: 
call 1-800-395-3525 
fax 1-617-389-1080 


or online at: 
http://www.powersoft.com 
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and Netscape executives, breakout sessions 
demonstrating the most advanced tools available 
to design, develop and deploy applications, and 
partner exhibits to show you the strength of 
PowerBuilder 5.0, Optima + +, S-Designor, and 
Sybase SQL Anywhere. 

Both seminars are free. Space is limited, so 
register today. Call now to find out which 


seminar is in a city near you. 


€ Powersott 


x 


©1996 Sybase, Inc. All dpe reserved. Powersoft and PowerBuilder are m ee trademarks of Sybase, Inc. or its subsidiaries. 


their respective owners. (508) 287-1500. 
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INTERNET PROGRAMMING 


Java’s Busting Out All Over 


ctivity surrounding 
Sun Microsystems’ 
Java programming lan- 
guage borders on the fre- 
netic. Java, which resem- 
bles C++ in syntax, lets a 
developer write programs 
or program applets that can 
execute over the Internet. 
New Java-related projects 
range from efforts to port 
the program to mainframe 
computers to new visual de- 
velopment tools for Java 
programmers. General Mag- 
ic has even introduced a 
Web Toolkit that lets devel- 
opers write active agents 
that surf the Web, retrieve 
content, and interact with 
Java applets. 
A complete Java port re- 
quires two things: a Java in- 
tegrated development environment (IDE) and run-time 


DTT Tad 


JFactory includes a visu: 
a Java code genera ato or. 


"rete. 


The Project Manager lets 
you specify whether you 
want to build a Java applet 
or a Java application. 


system for the target platform and Java-enabled Web browsers for 


the target platform. However, any computer for which a Java- 
enabled Web browser is available can interact with a Java applet. 

The reference IDE for Java, Sun’s Java Developer’s Kit (JDK), 
is a command-line environment that includes a compiler, a de- 
bugger, and an applet viewer. The JDK is currently available for 
Solaris, Windows 95 and NT, and the Mac free from http://www 
javasoft.com/. Another command-line development environ- 
ment for Linux is available from http://www.blackdown.org/. 
However, developers desiring more than a Spartan command- 
line environment can also choose from a variety of graphical 
and rapid application development (RAD) toolkits. 

Symantec (http://cafe.symantec.com) has updated its Java 
tools suite beyond the Java version of its C++ 7.2 integrated de- 
velopment and debugging environment for Windows, which is 
called Symantec Cafe, aka Espresso (for more information, see 
"Symantec Pours Java into Its Development Environment," 
March BYTE). Symantec's new development environment, called 
Symantec Cafe for Windows, improves upon the original Syman- 
tec Cafe by adding an integrated, graphical debugger for stand- 
alone Java applications or applets that are embedded inside an 
HTML Web page. Other companies planning to release graphi- 
cal Java IDE/RAD environments for Windows include Borland, 
which will release its tools, including a graphical debugger, in 
stages throughout the year. Both Borland and Symantec are de- 
veloping Just-In-Time compilers that turn interpreted Java pro- 
grams into executables for faster performance. 

Rogue Wave Software's (http://www.roguewave.com) JFac- 
tory brings RAD capabilities, including a visual designer and a 
Java code generator, to Java. Its Object Manager provides a prop- 
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Ilis Project Mananer 


E] cy Windows 


erty sheet interface to let you access your application’s prop- 
erties. Also, AimTech (http://www.aimtech.com), a publisher 
of multimedia authoring software, says it will release a 
| visual authoring tool, code-named Cruiser, for 
" creating Java applets 
without the need for pro- 
gramming or scripting. 
Cruiser will be available 
in the first half of the 
| year for Windows 3.1 
and Windows 95. 

IDEs for Java are also 
available on platforms 
besides Windows. Natu- 
- ral Intelligence's (http:// 
Bww.natural.com/) Roaster, a Java IDE for 
ihe Mac, is already available. Metrowerks 
(http://www.metrowerks.com/news/press/ 
fava.html) says it will release a version of its 
CodeWarrior Gold ($399) IDE this month 


JFactory lets you 
create Java 
animations 
— quickly. To 
¿4 generate 
l| ^1 animation code, 
| you only have to 
| identify the first in 
| a series of images 
| inthe Object 
; Manager. 


F3 dj "Pe that will include Java and JavaScript devel- 
B 7 a Ab ^ ` opment capabilities. Later on, Metrowerks 
3 | 


fe will address Java RAD in a subsequent re- 
Base of CodeWarrior. IBM says it hopes to 

ise Weave deve.opment kit for OS/2 and AIX sometime this 
ver Vx: new ict environment from SunSoft (http://www 
.sun.com/developer-products), called the Java Workshop, is slat- 
ed for release in the second quarter of this year. The Java Work- 
shop is actually hosted in a Java-enabled browser. This Web- 
centric toolkit lets you develop and test in the same environment. 
The Java Workshop will first ship on Solaris for SPARC- and In- 
tel-based systems, plus Windows 95 and NT. A version for the 
Mac will follow. 

In the browser department, Netscape's (http://home.netscape 
.com) Navigator 2.0 is already Java-enabled for the Linux, Solaris, 
SunOS, Irix, HP-UX, Digital Equipment Unix, Windows NT, 
and Windows 95 OSes. Netscape says it will release commercial 
(nonbeta) versions of Navigator 2.0 for Windows 3.1, ATX, and 
the Mac in the second quarter. Sun is also developing a version 
of its Java-enabled browser, HotJava, for the Power Mac. Spyglass 
has licensed Java for inclusion in a future release of Spyglass 
Mosaic, the browser on which Microsoft's Internet Explorer 
is based. 

The variety of hardware that supports Java will increase this 
year. Efforts are under way to port the Java virtual engine to the 
StrongARM processor for personal digital assistants (PDAs) and 
set-top boxes during the first half of this year. Also, get ready for 
Java running on mainframe computers. That's right: IBM (http:// 
www.hursley.ibm.com/javainfo/) says it hopes to port Java to 
the MVS OS for System 390 mainframe computers and OS/400 
for the AS/400 series of minicomputers. Have more questions 
on Java? You can check out Digital Focus's FAQ (Frequently 
Asked Questions) site at http://www.digitalfocus.com. 
—Michael Shoffner 
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GRACEFUL SHUTDOWN IN THE EVENT OF AN EXTENDED POWER OUTAGE HAS BEGG 


IMPORTANT. APC's PLuc AND Play Back-UPS Pro 280... 
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ENSURE RELIABLE SYSTEM 
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If you’re about to invest in a new 
multi-tasking operating system 
like Windows 95 or Windows NT 
Workstation, experts say it may 
be time to invest in APC 
protection. Why? Because bad 
power is the largest single cause of 
data loss, and on a multi-tasking system, your 
vulnerability is multiplied. When full protection is as 
affordable as a new mouse, it just doesn’t make 
sense to leave your premium machine unprotected. 


You get uà automatic sbutdewis 
(whether you're there or not), power 
: event recording for power quality 
"TUS MEME analysis, real-time display of UPS status, 
and certified Windows 95 Plug & Play 
compatibility for easy installation. 


Protect against the inevitable power hit with 
new Back-UPS Pro, the one and only UPS “Designed 
for Windows 95". Automatic Voltage Regulation 
(AVR) provides the edge you need for full protection 
against extended brownouts or overvoltages without 
draining the battery, while CellGuard" intelligent 
battery management extends battery life with fast 
recharge and deep discharge protection. The units 
even include built-in 10Base-T network cable/phone 
line surge protection for a bulletproof response to 
anything Mother Nature or Murphy's Law may send 
in your direction. Plus they're even backed by an up 
to $25,000 guarantee against surge damage to your 
equipment (see details). 

All in all, you can't make a bad choice when 
you choose the company that protects more PC's 
than all other UPS vendors combined: APC. 


For 6 minutes of runtime on a typical 486 , 
choose BU Pro 280PNP. For Pentiums or more 
runtime, choose tbe BU Pro 420PNP or 650PNP. 
Call for a Free demo Disk, 60-page catalog, or 
visit our PowerPage" at bttp:/www.apcc.com 
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Dept A2 


401-788-2797 fax / 800-347-FAXX PowerFax" 
132 Fairgrounds Rd., W. Kingston RI 02892 USA 
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Don't let Windows 95 run your life. With the 

BYTE Guide to Optimizing Windows 95, you're in 
control. Filled with fresh solutions and optimizing 
shortcuts, you'll find slick tips and expert advice on 


Installing Windows 95 

* [he Internet 

* Multimedia 

Handling old Windows and DOS applications 
* Networking with Windows 

e Troubleshooting. . .and much more 


You'll also get the real scoop on hardware issues and 
third-party products. An ideal quide and handy 
reference, you'll turn to the BYTE Guide to 
Optimizing Windows 95 again and again as you 
power up Windows 95 to your standards. 


BYTE ‘wide t 
CD-ROM 


| SECOND EDITION | 


| CD-ROM an 


BYTE Guide to CD-ROM, 
Second Edition 

by Michael Nadeau 
Includes One CD-ROM Disc 
$39.95 USA 

ISBN: 0-07-882104-5 


OSBORN 


http://www.osbome.com 
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d Morel How to Program forit 


PEAK PERFORMANCE IS 
THE NAME OF THE GAME — 


The name of the book to get you there is the 


BYTE Guide to 


OPTIMIZING 
WINDOWS 95 


ee, mm MT H Shortcuts and 
EH sii Techniques 


for Increased | 
Productivity | 


BYTE Guide to Optimizing Windows 95 
by Lenny Bailes 

with Bermant, Menefee, and Heilbom 
$29.95 USA 

ISBN: 0-07-882120-7 


BYTE Guide to OpenDoc Schildt's Windows 95 Schildt's Advanced Windows 95 


by Joshua Susser & Programming in C and C++ Programming in C and C++ 
Andrew MacBride by Herbert Schildt by Herbert Schildt 
$29.95 USA $29.95 USA $29.95 USA 
ISBN: 0-07-882118-5 ISBN: 0-07-882081-2 ISBN: 0-07-882174-6 
E Available now at your local book and computer stores a 


or call 1-800-822-8158 and use your American Express, 


VISA, Discover, or MasterCard. 
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DATABASE TRENDS 


Better Replication Coming for Databases 


R^ technology delivers nu- 
merous benefits, but it's not a pana- 


cea for all your distributed-data needs. By 
distributing data to geographically disparate 
offices, replication can improve application 
performance when a high-bandwidth com- 
munications link to a central database is 
unavailable or impractical. It also adds fault 
tolerance—users can access data locally if 
acentral server happens to go down. How- 
ever, some developers say that they want to 
replicate among different database vendors’ 
databases. They also want better tools to re- 
solve conflicts. 

BYTE talked to developers, consultants, 
and vendors to see where the replication 
capabilities of Microsoft's SQL Server 6.0 
and Access for Win 95, Oracle's Oracle7, 
and Lotus Notes release 4 need to improve. 

Access for Win 95's replication abili- 
ties reflect the database's workgroup ori- 
entation. Access synchronizes data, plus 
forms and reports, and supports one- or 
two-way replication. One-way replication 
adds consistency by permitting changes at 
only one end of a pair of databases. Two- 
way replication is more flexible, since it 
lets databases propagate changes both 
ways during synchronization. 

Developers that we interviewed were 
pleased to find replication in a desktop 
database but said that one Access limitation 
is in resolving conflicts when a data record 
has been modified in both the main and 
remote copies of data. If the same row has 


been changed in two replicas, Access's 
default rule is that the database in which 
the row has changed most often wins. De- 
velopers say they want more sophisticated, 
prebuilt rules. Other drawbacks are listed 
in the table below. 

Microsoft's SQL Server 6.0 for Win NT 
is designed to avoid replication conflicts 
altogether. Microsoft recommends that 
SQL Server developers use one-way repli- 
cation. Larry Joseph, CEO of Strategic 
Database Systems, uses SQL Server's one- 
way replication in a traffic-law-enforce- 
ment database and decision-support sys- 
tem. In his application, users enter new 
records for traffic tickets, accident reports, 
and other events. At night that data is re- 
distributed to site offices. The next day, 
users access the data for decision support 
in read-only mode. 

Support for bidirectional replication is 
crucial to other companies' applications, 
however. For example, Clair Graham, sys- 
tem engineer for Xtra International (San 
Francisco), says that his Oracle7 applica- 
tions, in which databases in three major 
business offices and numerous area offices 
located around the world constantly in- 
sert, update, and query records, demand 
two-way replication. 

In Xtra's application, which is used to 
manage an international container-leasing 
operation, major offices in the U.S., Paris, 
and Singapore exchange data through sym- 
metric (two-way) replication over a WAN. 


Smaller offices exchange data with major 
offices through updatable snapshots. Gra- 
ham says bidirectional replication lets 
branch offices update data locally while 
controlling when updates take place to the 
central databases. This helps contain com- 
munications costs by eliminating the need 
for an expensive, high-speed link to the 
central server. 

Lotus Notes popularized replication as 
an integral element of its groupware de- 
sign, and the latest version, release 4, adds 
numerous improvements. Developers we 
interviewed were generally pleased with 
Notes' new replication features. 

But one complaint heard universally is 
that replicating among different vendors' 
databases requires additional products, 
such as Praxis's OmniReplicator (see De- 
cember 1995 BYTE, page 36). Gary Voth, 
group product manager at Microsoft, says 
the lack of a replication-exchange stan- 
dard similar to the ODBC standard for data 
access is partly to blame for this minimal 
multivendor replication support. 

However, this is beginning to change 
in a new version of SQL Server, slated for 
mid-1996 release. “The first step, in ver- 
sion 6.5, is unidirectional replication, 
where changes in SQL Server get rolled 
into DB2, Oracle, and Access," Voth says. 
"We'll follow that version with an update 
at a later date that adds full bidirectional 
replication with other major systems as 
well." —Rick Dobson 


REPLICATION SNAPSHOT, PRESENT AND FUTURE 


REPLICATION STRENGTHS 


Microsoft Access 
or Windows 9: 


0: fax ( Synchronization. 
. Microsoft ant A TTE integration with NT Server. GUI for en- 
1 terprise database management. Replication 
| included with base package. 
. 
Lotus Notes Notes 4 introduces field-level 
(800) 343 Sik fa GOIN 68 3512 replication. It also removes the limit of five 
E 3 ES concurrent synchronizations. 
. Enterprise Oracle Can replicate with other Oracle databases 


i (800) 633-0596; fax (415) 506-7200 
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Synchronizes fons and reports, plus data, 
across replicas. Permits two-way or one-way 


on multiple platforms. Permits two-way or 
: one-way synchronization. Ten precoded 
^ conflict-resolution rules. 


NEEDS IMPROVEMENT 


12- or 16-MB RAM requirement may 
require notebook upgrade. Minimal 
prebuilt conflict-resolution rules. 


Supports only one-way replication. No 
support for continuous replication 
among long text and image fields. 


Synchronization-speed enhancement 
(Notes 4 delivers). Fewer replication 
conflicts (Notes 4 delivers). 


Oracle doesn't replicate with other 
vendors' databases. More graphical 
tools needed for conflict resolution. 


COMMENT 


Microsoft officials say Access's repli- 
cation will be improved in later ver- 
sions, but declined to offer specifics. 


Version 6.5 adds continuous replica 
tion for long text and image fields, plus 

one-way replication with DB2, Oracle, — | 
and Access. iy 


Lotus says it’s too early to comment 
on future replication features in Notes. 


A graphical module called Replication 
Manager will ship in the spring or early 
summer. 


CAD software 


Advanced, time proven 
2D today. The roadmap to 
3D tomorrow. 


For many businesses, 3D is on 
the horizon. For others, it is 
still in question. In either of 
these cases, the best CAD solu- 
tion is an advanced 2D system 
that also makes the road to 3D 
smooth and easy. 


That's Hewlett-Packard 
PE/ME10, the most advanced 
2D design, drafting and 


documentation software avail- 
able. As a system, it has been 
rated first for ease-of-use, 
software quality, and as the 
most productive drafting tool? 


What's more, with ME10, you 
can gradually migrate to 3D 

by installing PE/ME30, a solid 
modeling extension, or move 
to SolidDesigner, HP's premier 
3D CAD software in which 
ME10 is the core documenta- 
tion technology. In short, you 
get the best of both worlds. 


And it's all backed by HP's engi- 
neering excellence and product 
reliability. With MEIO, you get 
all the 2D you need now, and 
when it's time for 3D, the road 
is wide open. 


To discover how ME10 can fit 
in your design process, call HP 
at 1-800-637-7740, ext. 1460. 


U 


HEWLETT” 
PACKARD 


© 1996 Hewlett-Packard Company. All rights reserved. MDDO3A * 1993 Dataquest Mechanical CAD/CAM/CAE End User Survey. 
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OFFICE SUITES 


WordPerfect Losing 


Ground to Microsoft 


ordPerfect and Per- 
fectOffice users are 
both relieved and apprehensive 
following recent changes at 
parent company Novell. With 
Novell’s announcement that it 
sold its PerfectOffice products 
to Ottawa-based Corel, some 
users said they were confident 
that their favorite word pro- 
cessor or suite will continue to 
survive and compete with Mi- 
crosoft and Lotus. But analysts 
say that Corel’s new suites 
have an uphill battle in com- 
peting against suites from Mi- 
crosoft and Lotus. Also, for- 
mer WordPerfect users say the 
Corel announcement came too 
late—they' ve already switched. 

In March, Corel announced 
it planned to release 16-bit 
Windows versions of the Corel 
WordPerfect suite and Corel 
Office Professional in April, 
with Windows 95 versions slat- 
ed to ship in May and June, re- 
spectively. Corel WordPerfect 
(about $395) will include Word- 
Perfect 6.1, Quattro Pro 6.0, 
Envoy, Netscape Navigator, 
Presentations 3.0, CorelFlow, 
Starfish Software's Sidekick 
and Dashboard, clip art, fonts, 
and a screen saver. 

Corel Office Professional 
(about $695) will include the 
above programs, plus the Info- 
Central information manager, 
the Paradox database, and a 
GroupWise client. The Word- 
Perfect word processor's new 
features include Internet pub- 
lishing tools that automati- 
cally convert documents to 
Hypertext Markup Language 
(HTML) format, a built-in ad- 
dress book (shared by other ap- 
plications in the suite), and 
highlighting to support docu- 
ment collaboration. 

Beta testers of the new suite 
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were encouraged. “I think that 
the final product is going to be 
extremely powerful and will 
lead the indus- 
try in usabili- | 
ty," comments 
Bruce Norton, 
the owner of 
Norton Inno- 
vation (Lititz, 
PA), a VAR 
and consultan- 
cy. But other 
users who’ve 
switched say 
that the Win- 
dows 95 ver- 
sion of Word- 
Perfect arrived 
way too late. 
John Tredennick, a litigation 
partner and CIO at Holland and 
Hart LLP, a Denver-based law 
firm that employs about 600 
people in 10 offices, says the 
company started switching to 
Windows 95 last year and ex- 
pects to convert completely. 
Tredennick says a number of 
factors convinced the firm to 
switch to Microsoft Office, in- 
cluding lack of a Mac offering 
from WordPerfect or Corel and 
the impressive market share 
of Office and its prevailing use 
by the firm's customers. “All 
things being equal, we'd rather 
be in the mainstream than a 
tributary," says Tredennick. 
Analyst Nicole Miller, with 
International Data (Framing- 
ham, MA), estimates that Mi- 
crosoft now has about 86 per- 
cent of the suite market, and 
while Miller says Corel/Word- 
Perfect has a good chance of 
gaining the number-two spot 
from Lotus, that is about it. 
Says Miller: “Lotus and Word- 
Perfect are really quibbling 
over about 15 percent of the 
market." —I. P. 
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(B) QuickVxD will i 
generate source code 
for C or C++. 


CODE =, 


RICK GREHAN 


Write Windows 95 Virtual Device Drivers on Higher Ground 


If any branch of Windows programming might rightly be called rocket 
science, surely virtual-device-driver [VxD) programming is it. Delving into 
Microsoft's Windows device 
driver kit (DDK) in any deter- 


(A) The tabbed window panes in 


VtoolsD's QuickVxD utility let you set 
most of your VxD's parameters in a 
visual fashion. Once you've set the 
parameters, QuickVxD produces a 
source code "skeleton"; you flesh 
out the functionality. 


i E Linke; 


you for a programming Purple 
Heart. Moreover, building a VxD 
has required a serious foray 
into low-level assembly lan- 
guage programming. 

Notice I said “required.” 
Thanks to the people at Vireo 
Software (Acton, MA}, you no 
longer have to write your VxD 


Wajer Version Monee Version . in assembly language. With 
fo VtoolsD, you can use C or C++. 

Vireo's version of VtoolsD for 

| Windows 3.1 first appeared in 


E Feii HOIS libraries 


(C) Note the button for dynamically VxDs have in ex- 


loadable (and unloadable) support. 


QuickVxD lets you write application- features of the 
specific drivers that release system 1 
| resources by unloading when not Windows 95 ker- 
| needed. Dynamically loadable VxDs nel, is the version 
| canalso take advantage of Windows of VtoolsD for Win- 
95 ARS such as Plug and for 
Vtoolsb for Win- 


dows 95 ES requires either Windows NT or 95. If you're running NT, 
you can only edit and compile the VxD—you can't execute or debug it. 
You'll also need Microsoft Visual C/C++ 2.0 or higher, or Borland | 
C/C++ 4.02 or higher. 

The product consists of a suite of tools plus a collection of libraries, 
VtoolsD includes plenty of source code samples to get you started land | 
if you're new at VxD programming, you'll need them). It also comes 
with VxDView, a VxD sniffer that snoops on all the VxDs currently run- | 
ning on your system. (You'd be surprised at how many VxDs are active | 
in a Windows 95 system. I counted 71 in mine.} VxDView is handy for | 
verifying that your VxD has at least properly registered itself with the sys- 
tem. However, the prow of VtoolsD is the QuickVxD utility, a VxD "skele- 
ton builder" that generates either C or C++ code (see the screen]. 

QuickVxD lets you select the control messages to which your VxD will 
respond. (Windows 95 sends control messages to VxDs on software 
and hardware events, such as device initialization or application exe- 
cution.] For the C version, each message you select produces an entry 
in a switch() statement within a dispatcher function. In the C++ 
framework, QuickVxD creates methods associated with each event. in 
either case, you need only pour code into the empty functions (or meth- 
ods) that QuickVxD constructs in the emitted source file. This source 
code, plus the libraries you link in, handles all the VxD initialization 
and VxD-to-application interface nastiness that makes this such a black 
art. You can concentrate on what your VxD actually does. 


July 1994. What's new and im- | 
| portant, given the key role that 


tending the core - 


mined fashion should qualify | 


Vireo Software, (508) 264-9200, fax (508) 264-9205; vireo@vireo.com, — 


htip://world.sid.com/-vireo/. 


LI 
rz 


Sure, both the RAID Array 210 and 230 Subsystems offer bot swappable drives and components, hot spare drives and 


| 3 ! e E. automatic drive reconstruction, so your data is always available. | ^ 
| O j r ? B vos, their modular architecture and selectable RAID levels | \ 


allow you the flexibility to grow according to data capacity and protection needs. True, the 230 won 


Byte's coveted "Best All Around Storage" Award. And correct-a-mundo, their exceptional 


_ RAID Array 


™ warranty, service and price make these storage units as accessible as your data. | 210 and 230 Subsystems for 
g PC Network Environments 


WHATEVER IT TAKES5M But just because your data's always there, that's no reason you should be. So go home. Have a life, 


Your data will be there in the morning. Waiting. Call 1-800-STORWORK. Or visit bttp:lluusstorage.digital.com. 
Circle 603 on Inquiry Card. 
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NEWS & VIEWS 


BIPOLAR-PROCESSOR TECHNOLOGY 


Watch Out: 500-MHz PowerPCs 
Planned for 1997 


n a bid to create the 

world’s fastest micro- 
processor, a Silicon Val- 
ley start-up company is 
developing a PowerPC 
chip that combines fast- 
switching bipolar transis- 
tors with conventional 
CMOS technology. If the 
hybrid CPU lives up to expectations, it 
could exceed 500 MHz and deliver three 
times the performance of today’s fastest 
Pentiums. 

The still-unnamed chip will be the first 
product from Exponential Technology 
(San Jose, CA). Founded in 1993, Expo- 
nential has a team of engineers and exec- 
utives who formerly worked at Amdahl, 
Apple, Chips & Technologies, Intel, Mips 
Technologies, Motorola, National Semi- 
conductor, and Sun Microsystems. Its ini- 
tial chip design taped out in January, and 
first silicon samples should be available 
for testing this month. If the project con- 
tinues on schedule, a second-pass design 
will tape out this summer and the chip will 
enter production early next year. 

Exponential is keeping relatively quiet 
about this processor, but the available 
information indicates it will be a radical 
design. Almost all the logic—roughly 40 
percent of the chip's circuitry— consists 
of bipolar transistors, which can switch 
states much faster than regular CMOS tran- 


e Fast switching 
e High clock speeds 


Bipolar vs. CMOS 


3.3-V CMOS gate 
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Bipolar transistors are inherently faster than CMOS transistors, partly because CMOS 
transistors must swing from their highest voltage to their lowest voltage to change 
states. Bipolar transistors swing between intermediate voltages. However, bipolar 


3.3-V bipolar gate 


BIPOLAR PROS AND CONS 


BIPOLAR DISADVANTAGES 


* Hot operation 
e High power consumption 
* Lower transistor density 


sistors (see the figure below). The re- 
maining 60 percent of the circuitry is sta- 
tic RAM (SRAM) in the on-board caches. 
The die measures a mere 150 square mil- 
limeters. 

By modern standards, the chip’s pri- 
mary caches are puny: only 2 KB each for 
instructions and data. There’s also a 32- 
KB secondary cache on-chip. The only 
other processor with a similar cache ar- 
rangement is Digital Equipment’s Alpha 
21164, which also runs at extremely high 
speeds (up to 400 MHz). However, the 
21164 isn’t bipolar. 

Intel’s Pentiums use a BiCMOS pro- 
cess that combines bipolar and CMOS, 
but Intel uses the bipolar elements spar- 
ingly. Also, the Pentium’s bipolar transis- 
tors don’t achieve their potential speed be- 
cause they’re added to the primary CMOS 
layers. Exponential, in contrast, is start- 
ing with a bipolar process and then adding 
the CMOS elements. Another company 
that is working on this technique is Mi- 
croUnity (Sunnyvale, CA), which is de- 
veloping a more spe- 
cialized processor for 
broadband commu- 
nications (see “Chip 
Fashion,” November 
1995 BYTE). 

Exponential’s chip 
will be compatible 
with the PowerPC 
604 and is intended 
for high-end desktop 
systems and servers. 
The PowerPC 620 
from IBM and Mo- 
torola was supposed 
to fill that role, but 
its performance has 


Bipolar 


runs very hot. Exponential's chip may dissipate 40 to 60 W, compared to about 20 Ww Deen disappointing. 


for a 400-MHz Alpha 21164. 
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Blasts from | 
the Past 


» 


The combination of 
PC and Lotus 1-2-3 
in the palm of your 
| hand impressed the 
Years Ago BYTE editors who 
in BYTE saw Hewlett Pack- 
— ard's 95LX. By the 
end of 1993, HP held a leading 39 
percent market share of the standard 
hand-held computer segment, selling 
an estimated 97,000 
units worldwide. HP 
says that it has sold 


over 500,000 95LX, burg | 


100LX, and 200LX PE 
hand-helds. Also: In — E SEE" 
a virtual roundtable 4 Si 
discussion (held N^ es 
over the electron- B 90974 "XN 
ic BYTE Informa- 
tion Exchange), 
we wondered if 
telecommuting 
could catch on 
in a big way: It hasn't, yet. 
A U.S. News & World Report survey in 
1995 indicated that of the approxi- 
mately 25 percent of those surveyed 
who thought they could work full- or 
part-time at home, only 9 percent have 
done so. 


BYTE published an 
article with tips for 
programmers who : 
| thought they wanted 
Years Ago to try an increasingly 
in BYTE popular language 
called "C." An arti- 
cle on mass storage yielded this in- 
teresting comment: "The average 
[hard] disk storage capacities could 
soon increase to 30 megabytes or 
more." Today's PCs often include 2- 
GB hard drives; Compaq's new floppy 
disk holds 120 MB. We also looked at 
mouse substitutes that you put on 
the floor and operated with your foot; 
they had Ctrl or Alt keys assigned to 
them. 


l5 


10 


We noted that the 
problem of software 
piracy had reached 
near-epidemic levels 
in some places; this 
is a problem that per- 
sists today. 


Years Ago 
in BYTE 


Businesses everywhere promise 
solid employment prospects for 
people with the skills to create 
software for a Windows environ- 
ment, program multimedia 
applications, or set up office 
networking systems. Now, you can 
prepare for success in today’s hottest 
PC careers with your choice of NRI’s 
three innovative new courses... 


WW PR Ive »vlrimef ward aa 
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In offices large and small, computer 
networks have changed the way 
people work and communicate. 
Added flexibility and improved 
productivity, not to mention cost- 
saving benefits, make networks 
today's hottest new business 
technology. Now they can be your 
specialty! 


Visual Programming 
in C* This course enables you to earn 
— top dollar setting up network 
Only NRI shows you how to foundations with Windows NT, the 


combine the power of object- 
oriented C** with the new freedom 
and ease of Windows 95 to create 
in-demand software for business, 
industry, or personal use. 


Hands-on experience with 


leading server in terms of power, 
usability, and integration. NRI's 
comprehensive coursework gives you 
the skills to install, maintain, 
troubleshoot, and adapt the kind of 
networks today's businesses need to 


Borland Turbo C** Visual Edition $$ operate efficiently. Plus, you receive 
for Windows allows you to program eR ee meee CETERI MEME 8 extra megs of RAM to run Windows 
real-world applications that rival study today! All five of these NRI courses include a state-of-the- NT on your new Pentium 100 
software produced by top-paid art Pentium 100 computer system with these great features: computer! 


design teams — from stand-alone 


graphics and word processing 8 meg RAM = Multimedia upgrade kit Find out more — send for 
- mex packages to 1 gigabyte hard drive (selected courses) your FREE catalog! 
— spreadsheets, text Super VGA color monitor = Windows 95 installed Only NRI's unique courses prepare 
editors, database with 1 meg video memory m Network Navigator" Web you for success in today's top-paying, 
- B> 4p managers, and 28,800 baud fax/modem browser cutting-edge computer fields. Learn 
e more. -——D s And more! more about what NRI training has to 
J Qe Plus, you learn o offer: bite-sized lessons, real-world 
www to create programs s e experiments, top-notch equipment, 
— that capitalize on = — TeleGrading, on-line instruction, a flexible study schedule, impressive 
adm iere an A p pee ba mi 95. ( = credentials, lifetime support, and more. Request your FREE catalog today! 
e features that make Windows the first choice p - = 
of computer users everywhere have been improved ad a , CALL 1-800-321-4634, Ext. 1764 
and simplified. Using Windows 95’s graphics, a, ( — ud | 
memory management, multitasking, data exchange, and E | side for two more career courses == 


more, you can create practical, user-friendly c | i 2 ] | 
programs that meet today's competitive pomme e e leer ene er EE 


business needs. Í 


! Multimedia Programming b I 


Pick up any computer magazine and 
ou'll realize that multimedia is 7 
ere to stay. If you can create the 

kinds of contemporary multimedia 
rograms that make everything — 

Det shopping to education to 


| OR GET YOUR DEGREE! 
Schools CL] NEW! Associate Degree in 


4401 Connecticut Avenue, NW Accounting 


: L] NEW! Associate Degree in 
Washington DC 20008 bee Manegentent 


business presentations — easier and vÍ YES! Send me one FREE catalog Other career diploma courses: 

more exciting, you can expect I've checked below. ; -] Computer Programming 

financial success and security. .] Visual Programming in C* _J Industrial Electronics and Robotics 
NRI's newest pro amming — .] Multimedia Programming .] Basic Electronics 

fr -4 : -— a a _] Networking with Windows NT -| PC Applications Specialist 

a mystery to you as you bring text .] PC Troubleshooter .] Electronic Music Technology 

and graphics to life with sound, .] Desktop Publishing with PageMaker L] Bookkeeping and Accounting 


animation, and photo-quality images. 
As you become skilled with the 

professional-level Asymetrix ToolBook l 

authoring software included in your course, l 

you'll be able to bring drama and impact 

into all your computer applications, | 
i 
l 
ll 


Name 


Address 


City _State Zip 


ultimately creating the kinds of dynamic 
programs that will put you at the forefront 
of multimedia technology. 


Accredited Member, Distance 
A Division of The McGraw-Hill Companies Education and Training Council 4536-0596 


NRI training gives you 
two more ways to 
get money-making 

computer skills 


Earn good money as a 
PC Troubleshooter 


There’s no doubt about it: 
Businesses spend billions of 
dollars on personal 
computers each year — 
even more on PC service 
and support. That means 
big opportunity for computer 
pros who can troubleshoot 
today’s PCs — people with the hands-on training 
it takes to diagnose system failures, replace 
damaged chips, retrieve lost data, or trouble- 
shoot faulty disk drives and circuit boards. 

Now with NRI, you can master the skills you 
need to earn sought-after A+ Certification, the 
mark of a true computer service professional. 


Train with a Pentium 100 system and 
diagnostic hardware and software 


NRI's step-by-step lessons and unique hands-on 
Discovery Learning projects show you how to 
localize PC problems, identify faulty compo- 
nents, recommend system configurations, and 
replace the damaged parts that cause PC system 
failures — plus much more! 


Best of all, you get hands-on experience with 
a powerful Pentium 100 computer complete with 
8 meg RAM, 1 gigabyte hard drive, Super VGA 
color monitor, 28,800 baud fax/modem, 
Netscape Navigator™ Web browser, Windows 
95 installed, quad-speed CD-ROM drive, and 
professional diagnostics — all included in your 
course. Using Norton Utilities, an invaluable 
diagnostic software package, you get a hands-on 


POSTAGE WILL BE PAID BY ADDRESSEE 


MGTER RTI 


4401 Connecticut Avenue, NW 
Washington, DC 20078-3543 


SEND TODAY FOR YOUR FREE NRI CATALOG! 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON, D.C. 


P Internet 
p training! 


understanding of the special 
utilities that make 
correcting software and data 
problems easy and 
pd — everything 
rom hard disk backup 
to data recovery, disk and 
file management, even virus É 
and memory loss protec- 
tion. But that’s not all... 


Rounding out your 
training, you get 
professional trouble- 
shooting experience 
using your Ultra-X 
R.A.C.E.R. II plug-in diagnostic card and QuickTech- 
PRO menu-driven software to test the system RAM 
and uncover the problems that can occur with PC 
motherboards and peripheral adapters. 


By the time you complete your course, you have 
the skills you need to become A+ certified and the 
tools you need to earn top dollar as a PC trouble- 
shooter. Send for your FREE NRI catalog today! 


Master Desktop Publishing with 
PageMaker™ in NRI’s all-new course 


Today, businesses everywhere need skilled desktop 
publishers to create eye-catching, results-getting 
publications. And now, NRI's just updated its 
popular desktop publishing course to feature today's 
most sought-after software, Adobe PageMaker 5.0. 


NRI's course moves from the basics of design to 
the intricacies of electronic publishing, giving you 
the complete know-how you need to succeed in a 
new career or an exciting home-based business. 


is yours! 
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NRI's PC Troubleshooter course Includes a Pentium 100 computer 
and today's top diagnostic equipment ... NRI's Desktop Publishing 
with PageMaker course features a Pentium 100 computer and 
today's most valued desktop publishing software. The cholce 


Skilled desktop publishers are in demand 
everywhere — in corporations, universities, 
restaurants, sports facilities, retail stores, 
community associations...you name it! 


Pentium 100 computer, 
Windows 95, and 
PageMaker 5.0 included 


You need a top-of-the-line computer system 
to take advantage of 
PageMaker 5.0's 
sophisticated features. 
That's why NRI's new 
Desktop Publishing 
with PageMaker course 
includes a Pentium 100 
computer with 8 meg 
RAM, 1 gigabyte hard drive, 
Super VGÀ color monitor with 
] meg video memory, 28,800 baud 
fax/modem, Netscape Navigator™ Web 
browser, and more. Plus you get to know 
Windows 95, the hot new graphical user 
interface that simplifies and speeds 
everything you do at your computer. 


Easy, step-by-step lessons and hands-on 
projects introduce you to this powerful 
machine, then help you get PageMaker 5.0 
up and running. Soon you'll learn how to 
alter and add text easily with a Story Editor, 
use a handy Table Editor organizational 
program, exchange information between 
multiple documents, skew text and graphics 
in .01° increments, perform color separa- 
tions, simplify your typesetting routines, 
devise printer shortcuts, write your own 
script language, and create custom color 
libraries. 


Get the skills, the computer, and the 
award-winning software you need to 
become a highly paid desktop publishing 
professional. 


FREE catalog tells more! 


If the card is missing, write to NRI Schools, 
4401 Connecticut Avenue, NW, Washing- 
ton, DC 20008. Or... 


CALL 1-800-321-4634 
Ext. 1764 
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The Art of Software Design 


Steve Apiki 


Bringing 


PSU to 
$0 ware 
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oftware design, as editor and pioneering natural- 
language researcher Terry Winograd notes, is a 
young discipline. Its guiding principles are still a little 
nebulous. So, Bringing Design to Software is a little neb- 
ulous, too, the better to capture the freshest ideas from the 
software-design frontier. 

This brilliant collection of essays, on topics ranging 
from the role of the artist in software design to redesigning 
the Macintosh power switch, never tells how software 
should be designed. Instead, it takes the designer's view of 
the field itself, stepping back to find the relevant questions and resisting the 
temptation to grope hastily for answers. It's up to the readers to draw their own 
conclusions. 

Mitch Kapor's "A Software Design Manifesto," delivered six years ago at 
Esther Dyson's PC Forum, leads with an enumeration of the difficulties that 
plague under-designed software and a call for the establishment of a distinct 
software-design profession. The remaining chapters take off from there, propos- 
ing new approaches to design, examining a few design successes, and further il- 
luminating the context of the design problem. 

" Action-Centered Design,” in which former ACM president Peter Denning and 
developer Pamela Dargan argue that traditional business-process reengineering 
must be refocused on user actions and user satisfaction, is typical of the new- 
approach category. (It also contains a telling passage that, in summarizing the 
experiences of the designers of products like Quicken and the Macintosh user 
interface, points out that none of the designers paid much attention to standard soft- 
ware-engineering methodology.) 

"Organizations for User-Centered Design" uses lessons learned at Intuit to 
suggest methods for better user contribution to design. In “The Consumer Spec- 
trum," a chapter that helps establish the context of the design problem, Paul Saf- 
fo (of the Institute for the Future) proposes a model for defining consumer concerns. 

Each of the 14 chapters is followed by a lighter profile section in which the 
authors illustrate the subject, usually with a familiar industry example. For instance, 
an interview with David Liddle, a Xerox Palo Alto Research Center (PARC) alum- 
nus, is followed up with a description of the now-historic Xerox Star; a comparison 
of corporate prototyping cultures is nicely reflected in its profile section, a com- 
parison of HyperCard, Director, and Visual Basic. Although each chapter is ob- 
viously written to stand on its own, little pointers to appropriate sections in oth- 
er chapters help to weave a thread throughout the book. 

The topics are diverse, but three strong themes lurk behind almost every para- 
graph. First: Software design, like all design, is best when it's iterative. Second, 
the software designer must always start from the user's perspective. Last, and also 
least, the best analogy for the relationship of software design to the current prac- 
tice of software development is that of architecture to engineering. The architecture 
analogy gets a little tiring, but it serves to nail down the designer's part in the soft- 
ware development process. 

This is a book about design first, and software a distant second. For those in- 
volved in creating software, almost all of whom approach 
the subject of software design from the other end, this col- BRINGING DESIGN 
lection of new ideas provides a refreshing, and necessary, TO SOFTWARE 


TERRY 
WINOGRAD 


perspective. 8i Terry Winograd, ed. 
LLL LLL ACH Press Books 
Steve Apiki is a professional programmer and a BYTE con-  '8BN 0-201-85491-0 
sulting editor. You can contact him by sending E-mail to $29 


apiki Q bix.com. 


BOOKS & CD-ROMs 


I LEFT MY HEART 
IN SAN FRANCISCO 


FROMMER’S INTERACTIVE TRAVEL GUIDES 
Macmillan Digital, 1633 Broadway, New York, NY 
10019, (800) 910-0099; http://www.mcp.com; 
$39.95 per title 


here are those who like to experience 

the joys of serendipitous, hit-or-miss 
travel, and there are those who like to plan 
ahead. If you fall into the latter group, 
Frommer's Interactive Travel Guides may 
be your ultimate security blanket to ATMs, 
hotels, restaurants, parking garages, hos- 
pitals, museums, walking tours, and much 
more in San Francisco, Boston, New Or- 
leans, and New York. 

Each CD-ROM contains information 
about a single city, and Macmillan Digital 
plans to publish CD-ROMs for several in- 
ternational cities late this year, a spokesper- 
son says. This review is based on a beta 
version of the San Francisco disk. 

It’s easy to find information quickly 
through a series of nested topic indexes. All 
referenced items appear on maps of the city 
and surrounding areas, which you can zoom 
in on for more detail and print. There are 
short movies and plenty of high-qual- 
ity still photos. Any San Fran- 
ciscan will know the featured [Pese 
hotels, restaurants, and attrac- pills J! 
tions; there aren’t many off- 
the-beaten-track surprises. But 
if you have the time to follow 
the guide’s recommendations, 
you won’t be disappointed of- 
ten or miss any must-see spots. 

The guide contains sections 
designed for special-interest 
groups, such as gay/lesbian, seniors, fam- 
ilies, students, and people with disabilities. 
Included are suggested itineraries—for ex- 
ample, for literary enthusiasts, Dashield 
Hammett sites, City Lights book store, Jack 
London landmarks, and so on. And there’s 
loads of San Francisco trivia. For exam- 
ple, how many roll calls and body search- 
es was an Alcatraz island prisoner subject- 
ed to each day? (Answer: 13.) 

—Rich Friedman 
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Microsoft's flagship OS hasn't overthrown Unix, but savvy system 


TOM R. HALFHILL 


t’s official: Windows NT is off probation. Nearly four 
years after Microsoft's all-new, industrial-strength oper- 
| ating system hit the market amid the usual hype and 
| hoopla, growing numbers of managers are satisfied that it's 
| ready for prime time. 
| “A couple of years ago, NT was seen as not succeed- 
ing, partly because of the unrealistic projections that were 
made," says Hugh Ryan, director for architectures at Ander- 
sen Consulting. “But now it's being viewed as a more viable so- 
lution, especially for what I would 
call departmental servers. And peo- 


now they are looking for production-level applications." 

“The Alpha processors and faster Pentium processors are 
making NT a high-volume transaction-processing environ- 
ment," says Mike Pennell, Platinum's director of product strat- 
egy. "If you look back a year or two ago, it really wasn't. With 
the introduction of these new servers, you're seeing a lot more 
competition with the Unix servers." 

Intel-based servers that deliver more bang for the buck are dri- 
ving the growth of Windows NT, according to vendors and 
users. Although NT runs on three different RISC architec- 
tures—the Mips Rx000, the Digital Alpha, and the IBM/Mo- 
torola PowerPC—the version that runs on x86-based systems is 

the most popular. Lately, Intel has 
greatly accelerated x86 development 


ple are evaluating its potential for and is shipping faster versions of the 


In addition to MIS managers' 
growing comfort with NT, users and 
vendors say three other factors are 
working in Microsoft's favor: 

* NT is better positioned than 
Unix to take advantage of cost-ef- 
fective hardware and software, par- 
ticularly on the Intel x86 platform. 

* NT makes it easier to integrate 
servers and desktop PCs with Mi- 
crosoft’s popular Office and Back- 
Office suites. 

* Microsoft is a reassuringly safe 
bet for the future because its domi- 
nance of the computer industry ap- 
pears to be unshakable. 


(network and local) 


Multiple network protocols 
Windows SMB file sharing 
Macintosh file sharing 


Unix NFS file sharing 
Vendor device driver support (PC) 


Woes X-na 


Is Unix Dead (Again)? 
One vendor that has noticed the rise of NT is Platinum Software 
(Irvine, CA). In 1992, around the same time that Microsoft 
launched NT, Platinum introduced SeQueL to Platinum, a 
client/server accounting package for Unix/Sybase and NT/SQL 
Server. At first, most of Platinum's customers chose the 
Unix/Sybase version for their Sun Microsystems, Hewlett- 
Packard, and IBM servers. 

“Then we started to see a shift," says Don Howren, Plat- 
inum Software's vice president of marketing. "Customers start- 
ed making commitments to Windows NT and SQL Server, and 
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Standard application installation 


Automatic detection of hardware 


Windows NT is faster to install because it's smaller than most 
Unizes. NT's standard Macintosh file and print support is a 
boon for mixed-ptatform enterprises, and you'll-generally have 
an easier time finding NT device drivers for new hardware. 


run neck-and-neck with the speediest 
" RISC chips. When combined with 
Intel's huge manufacturing capaci- 
ty and the well-known economies of 
| the PC system architecture, the re- 
| sult is a price/performance value 
Optional that’s hard to beat. And for those 
v who need maximum performance, 
NT on RISC is an option. 
Poor NT’s ascendancy does not mean 
Unix is on the rocks, however. Oth- 
er sources point out that there is still 
a performance gap between the 
midrange and the high end. Archi- 
tectural limitations hobble low-priced 
x86-based servers when they try to 
tackle the really big jobs. Even the 
best of them have trouble keeping up with the fastest Unix box- 
es, especially when managing large databases. When Unix 
teams up with major-league database software (from Oracle, 
Sybase, or Informix), Windows NT and SQL Server face some 
formidable competition. 

IS managers are expanding their use of both platforms. 
They’ve settled on the NT/low-end symmetric multiproces- 
sor (SMP) server (four processors or less) as the trick setup for 
small to medium installations. And they continue to deploy 
Unix servers where bigger is better. 

"Microsoft has oversold the scalability of NT,” says Michael 


Some 
Optional 
Optional 


COVER STORY 


Goulde, a consultant with the Patricia Seybold Group (Boston, 
MA). “NT is very cost-effective as far as it goes. But, in part be- 
cause of the hardware that’s available for running NT, it lacks 
the scalability of Unix platforms. You can’t take it as far.” 


Beefed-Up NT Boxes 
A few vendors, like Sequent Computer (Beaverton, OR), do 
make SMP systems for NT that have as many as 28 CPUs. Still, 
most Windows NT servers are less sophisticated machines with 
one to four CPUs—they re basically reengineered desktop PCs. 
Disk VO, video, and network cards probably share the same PCI 
bus, and the CPUs typically have 256 KB to 1 MB of secondary 
cache RAM. Compare that to Se- 
quent's WinServer 70, which has a 
double-sided backplane with a pro- 
prietary high-speed bus, an indepen- 
dent VME bus for network adapters, 

as many as 32 fast-and-wide SCSI 
channels for disk I/O, and 2 MB of 
secondary cache per CPU. File-access control lists 

“If you compare some of the BETTE 

cheaper four-processor Intel-based  E-srmPDEDm 
machines to, say, the Alpha 2100, the 
difference isn't just CPU speed. It's 
the complete system architecture," 
notes Goulde. With its heavy-duty | 


eee 


we oe ee oe 


User log-on required 


File-level access permissions 


like a minicomputer.” 

Still, some users are testing the "Wr dows NT à 
limits of NT. At Oregon State Uni- maged ty the 08. 
versity (Corvallis), the College of BENI 
Oceanic and Atmospheric Sciences ; 
handles data collected by field re- 
searchers and weather satellites. The platform? NT and SQL 
Server on a pair of dual-Pentium Hewlett-Packard servers to 
manage about 100 GB of data. The college is working on a 
NASA project called the Earth Observing System, which will 
launch several more satellites into orbit over the next few years. 
When that data starts pouring in, the database will expand into 
the terabyte range. 

Mark Abbott, a professor who helps run the program, says his 
goal is to produce videos and animations that will let scientists 
more easily visualize this vast storehouse of raw data. That's 
why he chose NT and SQL Server to replace an Ingres database 


Windows NT has excellent standard security features. Commer- 
cial Unix implementations offer varying levels of security, but 
none can rival NT's simple administrative interface. 


hardware, "the 2100 is designed AOGE Windows NT and Unix both offer read, write, and execute permissions on each 
file. NT adds "take ownership" and "change permission" to these. 


managers are definitely taking Windows NT more seriously 


on HP-UX (Hewlett-Packard Unix). ^We wanted stronger links 
between data analysis and data management," says Abbott. 
“That’s something NT is very good at. The technical strengths 
and directions of NT were very compelling." 

The lower hardware and software costs of NT-based sys- 
tems were also compelling. Some of the data-manipulation pro- 
grams the college is using cost only $60. “We wanted to get on 
the price/performance curve of the PC market," explains Abbott. 
"Ninety-five percent of our money comes from competitive 
federal grants, so we're more like a business than a university." 

As his databases grow, however, he's aware that NT may 
not keep up. "Scaling and robustness are still major concerns, 

, Which is why we still have some 
Unix boxes." 

Microsoft continues to work with 
Sequent and other SMP vendors to 
improve NT's scalability, but Unix 
will retain this advantage for some 
time to come. “NT scales pretty well 
with Unix up to six or eight proces- 
sors, but not beyond that," acknowl- 
edges Bob Robinson, Sequent's 
product marketing manager. Scala- 
bility problems arise from both the 
hardware limitations of PC-based 
servers and inherent limitations of 
NT itself—limitations that Microsoft 
naturally disputes. 


Most. 
Few 
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Windows, Meet Windows 

Of course, NT isn’t the only server 
OS that can take advantage of cost- 
effective x86-based hardware. So can 
Novell NetWare, IBM OS/2, and SCO Unix. SCO Unix itself is 
running on about two million x86-based servers—more than 
any other version of Unix, according to SCO. Obviously, there 
must be additional reasons why increasing numbers of MIS 
managers are choosing NT. 

One factor, they say, is that it’s easier to integrate Windows 
NT with their existing hardware and software. Installations that 
already have Windows PCs on their desktops naturally lean 
toward NT when they have to choose among server options. 
They would rather deal with a single OS vendor, and NT has an 
instantly familiar look and feel. On top of that, Microsoft Office 
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commands an overwhelming 85 to 90 per- 
cent share of the market for application 
suites, according to Dataquest and other 
market researchers. And BackOffice, par- 
ticularly SQL Server with its low price, 
provides a powerful incentive to try NT, 
especially if you’re charged with rolling 
out a departmental client/server database 
system on a limited budget. 

"We're seeing heavy NT adoption in 
companies with widespread Windows on 


the desktop," says Ryan of Andersen Con- 
sulting. “There is a sense that Unix is a 
more technically demanding environment, 
both in terms of productivity and connec- 
tivity issues." 

These were some of the factors that con- 
vinced Penn State University (State Col- 
lege, PÀ) to switch from Banyan Vines to 
NT for about 1000 networked computers in 
classrooms and student labs. Most of Penn 
State's client machines are running Win- 


dows for Workgroups on 75- and 100- 
MHz Pentium PCs; there are also some 
Power Macintosh 7100s. To handle these 
desktops (and upwards of 100,000 users, 
counting full- and part-time students), the 
network has about 25 servers, mostly 486 
and Pentium systems. 

Penn State evaluated NT for years be- 
fore making a commitment. Finally, in 
March '95, the conversion began. It took 
about six months, and so far the school likes 


Unix (Steve MacKay, vice president, Solaris products 
group at SunSoft) faces off against Windows NT (Mike 
Nash, group product manager for Windows NT Server) 


Unix vs. 
Windows 
NT: The 
(Edited) 
Vendors’ 
View 


BYTE (to SunSoft): Why do you think Solaris Unix 
is better than Windows NT? 


MACKAY: Scalability, reliability, and performance. Solaris has 
demonstrated linear scalability to 64 processors in a system, 
has databases larger than 5 terabytes, and lets thousands of 
users connect. NT does not come close. Solaris systems stay 
orcline for months, handling transaction after transaction. This de- 
fines mission-critical enterprise and Internet computing. And that 
is why the largest relational databases run on Solaris, not on NT. 

In recent database performance benchmark testing (TPC-C) 
on a Compaq Proliant 4500, Solaris with Oracle? outperformed NT 
with SQL Server by 30 percent. It takes a lot of NT marketing to 
overcome objective results such as this. 


NASH: In the TPC-C tests, the difference is only about 5 percent. 
In normal operating modes, with acceptable transaction times, 
equal Unix and NT systems deliver roughly equal performance. Mi- 
crosoft SQL Server has a limitation of 4 TB, but a 4-TB database 
would give you slower response time on any system. 

NT has structured exception handling for capturing error conditions 
and responding to them uniformly. The file system is designed to re- 
cover from all types of disk errors [and is] protected by a U.S. gov- 
emment-certified C2 security architecture. When performance, scal- 
ability, and reliability are comparable, the important issues are 
service, Support, and cost of administration and maintenance, NT 
Server provides huge savings in these areas. 

NT Server is the only OS that delivers the same API set, 
=’ user interface, and administration model on Intel, Mips, Al- 

sue Dha, and PowerPC processors. Customers [can] deploy 
i whatever hardware is appropriate at any time. With Unix, 
4 you get locked into a particular vendor's Unix variant. 


BYTE (to Microsoft): Why do you think NT 
Server is better than Unix? 


NASH: NT Server is the only true multipurpose OS. It 
combines the performance of file and print servers 
, andthe power of Unix application servers with the 
ease of use of Windows. 
A single cross-platform API lets devel- 
WY, opers write code once and target many 
? platforms. Users benefit from the easy- 
to-use Windows environment. Administra- 
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tors [can] leam, use, and manage one system with powerful file 
and print services plus robust and reliable applications services. 

NT Server is interoperable with other systems such as Net- 
Ware; it integrates with legacy systems while offering a smooth mi- 
gration. And NT Server supports up to 32 processors. 


MACKAY: This discussion is not about NT versus the various ver- 
sions of Unix, but about Solaris and NT. If the network is the 
computer, then we're talking about what it will take in this new par- 
adigm: computing on the Internet. 

Microsoft's story holds together as long as the picture is mono- 
lithic: Windows dominates the desktop, NT is the application serv- 
er, and everything is tied together with OLE. This isn't modular, flex- 
ible, or easily customizable. Application code to update could be 
on thousands of desktops, leading to high administration costs. 

NT does not have the reliability and scalability required to run 
business-critical applications on networked servers that may have 
hundreds of thousands of users hitting on it every day, which is 
where we are with Internet-based applications. 

SunSoft's vision of the user world presumes a modular, dis- 
tributed client/server environment, where mission-critical data- 
bases are on mainframes or large application servers, and clients 
can be anywhere, running on anything. In this model, the GUI in- 
terface decouples from the business logic, which in turn decouples 
from the database. In a traditional client/server environment, the 
application resides on thousands of desktops, every one of which 
has to be updated. Administration costs are high. But not for the 
SunSoft model, because the code resides in one place. 


BYTE (to SunSoft): Where do you see Unix in 
five years, in market presence and technology? 


MACKAY: Solaris is driving the future of Unix, including data- 
bases, Internet servers, communication servers, and how peo- 
ple organize and run their businesses. Microsoft has missed the 
Internet wave, so its growth will be limited. 

The key technologies will be scalability, support for standards, 
object technology, and directory services. With Solaris, we al- 
ready deliver on these technologies, and we will continue to invest 
in these areas in the future. 


NASH: Microsoft has certainly not missed the Internet wave. 
We are likely to create the next major surge with Internet Infor- 
mation Server (IIS). With NT Server and IIS, we are offering a 
high-speed server that is simpler to own and operate than anything 
from Sun. By contrast, the licensing, training, maintenance, and 
support costs to run a Unix Internet solution are prohibitive. In a 
1995 IDC article, Starwave comments that “an Internet infra- 


the stability, security, and economy of NT. 

“We wanted something robust that we 
could expand,” says Al Williams, manag- 
er of distributed system services. “TCP/IP 
support, Ethernet routing support, and Mac 
OS support were all part of the basic pack- 
age. Some of these services would have 
been extra on Banyan Vines, and they 
would have been costly.” The Macintosh 
creates a well-known problem for network 
operating systems like Vines and NetWare: 


It supports long filenames. In order to 
make Vines or NetWare support long file- 
names, you have to run a separate name- 
space—one that isn’t always compatible 
with sharing volumes between PCs and 
Macs. NT provides long-filename support 
for Macs natively. NT also supports Ap- 
pleTalk networking protocols. 

Corporate and commercial software de- 
velopers say NT and OLE offer more in- 
teresting possibilities for integrating their 
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applications with Microsoft Office and 
BackOffice. They can build custom solu- 
tions using OLE objects and an expand- 
ing array of rapid application development 
(RAD) tools, such as Microsoft's Visual 
Basic, PowerSoft’s PowerBuilder, and 
Borland's Delphi. Unix does not support 
such a wide choice of popular RAD tools. 

"OLE becomes the infrastructure with 
which you can customize and deploy our 
applications at customer sites," Pennell at 


structure similar to a current Unix installation using NT servers and 
software could save at least $60,000 on hardware and several 
thousand dollars on software licensing." 


BYTE (to Microsoft): Where do you see NT in five 
years, in market presence and technology? 


NASH: Today's customers are using NT Server in Unix environ- 
ments. They will migrate applications to NT Server because NT will 
offer leading-edge technology, such as Network OLE and seamless 
integration with Windows. NT will evolve to support new hardware 
platforms. NT Server will offer more sophisticated support for 
building distributed applications with Network OLE. 

NT Server will offer integrated namespaces to enable users to 
access resources regardless of the repository. As a first step, 
the upcoming version of NT will provide native support for DNS. A 
later version will include a more hierarchical, flexible directory 
that is upward-compatible with the current NT directory service. 

Through ODS! [Open Directory Service Interface], these name- 
spaces—including Street Talk and NetWare Directory Services—will 
be integrated and accessible by users as one namespace. Devel- 
opers will benefit from writing to one API (ODSI) to create applications 
that take advantage of this multidirectory namespace. 


MACKAY: Today, Solaris uptime is measured in months, not 
days. Today, Solaris incorporates such industry standards as 
CORBA, which facilitates scalable, language-independent, net- 
work computing. Today, we support XFN [X/Open Federated Nam- 
ing}, which facilitates universal access to various directory nam- 
ing services. Today, the networked objects and management 
technologies of Neo and Solstice are tightly integrated with Solaris. 

An Internet server OS must be able to grow. Over the next two 
years, Solaris will be extended to support a file system of nine mil- 
lion TB. It will also have a 64-bit kernel, addressing, networking, 
and asynchronous 1/0. Yet, 64-bit Solaris will maintain compati- 
bility with existing 32-bit applications and data sets. 


BYTE (to SunSoft): What will be the important 
new features of the next major Solaris release? 


MACKAY: A network-oriented object model for Solaris. Neo—Sun- 
Soft's networked object environment technology based on CORBA 
—is already available. Many use it as their foundation for rapidly 
deployed enterprise applications. When Neo is paired with Sun's 
Java, the result is powerful, distributed applications that can bring 
global resources together to create the information needed to 
drive critical business processes. Think of Neo plus Java as pro- 
gramming the network, where truly the network is the computer. 


One major innovation for systems software will be the move to 
64-bit systems. Already there are full 64-bit microprocessors en- 
tering mainstream use; for example, the UltraSparc. 

These 64-bit systems will brin£ new scalability and perfor- 
mance to classes of applications that rely on large databases— 
for example, data warehouses or network-wide transaction-pro- 
cessing systems—or that incorporate real-time visual computing, 
such as 3-D animation applications. It is the Unix software vendors, 
including SunSoft, who have been working to develop a set of 
standard APIs for Unix on these new 64-bit systems. 


NASH: How will this technology really interact with millions of 
desktops, many Windows-based? If Sun were embracing open- 
ness, then its server strategy would tie in with existing desktop 
standards seamlessly. This is a huge strength for Microsoft. 

With Network OLE's strong integration between client and serv- 
er, we are in the best possible position to deliver seamless 
client/server integration. Network OLE [in beta] works seamlessly 
with Windows, Windows 95, and NT Workstation clients, which to- 
gether represent the majority of the desktop market. 

Sixty-four-bit technology is interesting, but it's not a customer re- 
quirement now. It has little meaning unless key applications ex- 
ploit this architecture. NT Server will deliver 64-bit technology if 
this offers significant benefits beyond the current architecture. 

All attempts have failed to deliver the promised Unix integration. 
These efforts will continue to fail. Giving customers the freedom 
to switch between Unix systems would eliminate the competitive 
edge these companies have over each other. 


BYTE (to Microsoft): What will be the most im- 
portant new features of the next major re- — 
lease of Windows NT? | 


NASH: The Windows 95-compatible user interface will au- ` 
tomate network management tasks. DNS and WINS [Win- Bi 
dows Intemet Naming Service] will let NT users connect to cor- 
porate servers through the Intemet. Network OLE will extend "i 
sharing of components between applications by enabling cross- 
network integration. We are improving the performance of file 
and print services. And we've improved 
the DMA path for network reads. 


MACKAY: Will NT survive in a trans- * 
action environment where hundreds of 
thousands of simultaneous users are hit- - 1 
ting thousands of applications in a network of % 
servers? Market-share leadership is a tenuous 

thing. Just ask IBM and Novell. 
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Platinum Software says. “We can not only 
integrate with the standard suite of Mi- 
crosoft front-office products such as Word 
and Excel, but also with other financial- 
specific products, such as a tax-process- 
ing or an add-on order-entry system.” 

Of course, similar technology is not ex- 
actly unknown on Unix. A good example 
is Sun’s Neo (Network Objects), a dis- 
tributed object environment. Neo allows 
users to integrate Common Object Request 
Broker Architecture (CORBA) objects and 
even OLE objects with applications and 
databases across a network. Neo works 
with Java applets, too. 

Besides, although it seems as if Win- 
dows rules the world, not everyone is pri- 
marily concerned about integrating desk- 
top PCs into their networks. “We’ve had 
customers who looked at NT but chose 
Unix because they don’t have Windows 
clients,” says Jeff Ait, vice president of 
SCO’s Internet strategy. “There are a lot of 
different clients out there—automatic teller 


machines, cash registers, character-based 
terminals, telephony devices.” 

Still, there’s no question that MIS man- 
agers want easy, seamless integration with 
the Windows PCs that dominate corporate 
desktops. Although some managers ex- 
press reservations about Microsoft’s in- 
dustry dominance, they also crave the sta- 
bility of industry standards. NT dovetails 
with the desktop hardware and software 
on which the vast majority of companies 
have decided to standardize. 


Struggle for the Internet 

Dislodging any OS from a site where it’s 
already entrenched is difficult, even for a 
force as powerful as Microsoft. MIS man- 
agers tend to be fairly conservative folks 
who stick with things that work. That’s 
why Microsoft and the numerous Unix 
vendors are hotly pursuing new installa- 
tions where legacy issues—including sys- 
tems, software, user training, and admin- 
istrative support staff—are mostly 
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than Windows NT, hut a user at the console 
will find NT much easier to maintain. DHCP 
makes adding a host to a LAN as easy as 
plugging in a cable. 
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nonexistent and the terrain is wide open. 
Examples of these potentially lucrative 

new markets are interactive TV networks, 

the World Wide Web, and the high-speed 


JOHN STANMEYER / SABA © 1996 


Gene Diveglia is a Sun worshipper. As vice 
president of information services for Intelligence Network 


" $ On-line (Clearwater, FL), he's convinced that Sun 
for Unix: MEA, hardware and Solaris 2.5 are the best possible so- 
= En lutions for his fast-growing company. 


| T ' "FENDER Intelligence Network On-line is a business-ori- 
Pe rfo m dll itt =e” ented Internet service provider (ISP). It also pro- 
z MM NE E vides a wide array of other Internet services for 
| Reliability, — 
Security ~ 


businesses, such as Web pages and custom net- 
p 4 ME 


“AVote — 


works for companies that have remote opera- 
tions and need a WAN with Internet access. 
Intelligence currently has about half a dozen 
corporate customers whose hundreds of em- 
ployees regularly use E-mail, newsgroups, and 
Web services. Another client is a local county 
government with thousands of employees. 
ES In addition, Intelligence provides Internet 
B. services to several thousand individual sub- 
scribers. The Web sites maintained or 
leased by Intelligence collectively receive about 
two million hits per month. 
i To support this business, Intelligence has a ton 
of Sun hardware. Half a dozen 490- and 690- 
E. class servers with dual CPUs handle most of the 
EM transaction-based services, such as E-mail, news, 
= Web browsing, shell accounts, and authorization. 
Four smaller servers—Sun SparcStation Classics and 
LXes—handle Domain Naming System (DNS) name res- 
olution, manage the network-wide databases, and pro- 
vide accounting services. Two more Sun servers are pri- 
marily for in-house development and operations. There 
are also about a dozen SparcStations for internal use. 
Everything ties into a three-segment network. One seg- 
ment is the internal network for the desktop worksta- 
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tions, Another segment is a local backbone that carries 
most of the transaction-based activity. Finally, there's an 
external backbone for the WANs, frame-relay networks, and 
connections to other service providers. Intelligence is 
now migrating its internal backbone onto ATM and will 
experiment with moving the WANs onto ATM soon. 

Why is Intelligence exclusively a Sun shop? Diveglia 
says that Sun and Solaris offer the best combination of 
performance, reliability, and security. While some Internet 
service providers are bootstrapped startups that cater to 
hobbyists, Intelligence is a more established provider 
that specializes in corporate and governmental clients. 
"That makes us more conscious of security, performance, 
and reliability issues," he says. 

"Unix has been around for so many years that it's 
pretty well understood," Diveglia points out. "But the PC 
market and Windows applications have undergone such 
hyper growth stages that it's difficult to believe they have 
the same completeness and level of understanding that 
exists in the Unix market." 

In addition, says Diveglia, Unix systems are capable of 
handling more traffic than PC-based servers. “The PC ar- 
chitecture just doesn’t support the kind of multitasking 
we'd like to see in a heavily transactionbased environment 
like the Intemet," he explains. “On the Intemet, you've got 
lots of activities happening simultaneously: news transfers, 
mail services, authentication, authorization processes, 
accounting processes. NT just didn’t address that in a serv- 
er environment. " 

Although he acknowledges that NT is an up-and-com- 
ing OS, Diveglia points out that Unix isn't exactly standing 
still. Unix in general, and Solaris in particular, continue to 
evolve and improve. "It's become more attractive over 
time, not less." 


Each year, the illegal use of software 
consumes nearly 50% of your potential 
revenues. With the flames of piracy 


Software Developers: eating away at your profits, can you 


afford not to protect your software? 


Software Obtained Illegally, by region, 1993 vs. 1994 


$666,440, 105 
392,687,055 


Atrica/Middle East 


$3,963,527,364 
4,350,981,640 


Sottware Pirac 
burns Your 


54.900 BB2:980 
6,002,681,255 
$821,992 751 
J 1.334 894 665 
ain America 
$2 487 8500544 
3,137 455.600 
US/Canada 


Ic 1993: $12,840,204,124 
Total for 1994: $15,212,700,215 


| 0 | 
Pro | l [S " HASP? is widely acclaimed as the 
r world’s most advanced software 


protection solution. Since 1984, 
thousands of leading developers have 
used nearly two million 

HASP keys to ^ 
protect billions 
of dollars worth 
of software. 
Why? Because "WR. 
HASP's security, 
reliability, and ™ 
ease-of-use led them to a 
simple conclusion: HASP is the most 


J/ za effective software protection system 
INS TL | 
\ qu available. 
Szr | Today, more developers are choosing 
| vestng cgiipare | HASP than any other software 
à «e National SOR -otection eng all protection method. To learn why, and 
4 recent test ARM üt leading ^ m. and ee ndeni | to see how easily you can increase your 
the flagship PY rated the ear P And if the adem revenues, call now to order your HASP 
opio [ i py 
Per comp ae ae best, who ange Developer's Kit. 
: i 
: Sa 


1-800-223-4277 


ihttp://www.aks.com 


1985-1995 


| 
d 


The Professional's Choice 


| North Aladdin Software Security Inc. 
America Tel: (800) 223 4277, 212-564 5678 
Fax: 212-564 3377 
E-mail: sales@hasp.com 


cal HAS 


P 
une 
uLt 


Tel: 972-3-537 5795, Fax: 972-3-537 5796 


T 6 | Intl Office Aladdin Knowledge Systems Ltd. 
E-mail: sales@aks.com 


LE VER 
4, A 31996 United Aladdin Knowledge Systems UK Ltd. 
Pe rae Kingdom Tel: 01753-622266, Fax: 01753-622262 
a Hall 3 Stand 045, Hall 23 Stand une E-mail: sales@aldn.co.uk 


i Aladdin Benelux 024 6419777 « Aladdin France 1 40859885 = Aladdin Japan 0426 60 7191 m Aladdin Russia 095 9230588 æ Australia Conlab 3 98985685 æ China Shanghai LIRI 
021 4372070 m Chile Micrologica 2 222 1388 m Czech Atlas 2 766085 m Denmark Berendsen 39 577316 m Egypt Zeineldein 2 3604632 Finland ID-Systems 0 870 3520 s Germany 
CSS 201 278804 m Greece Unibrain 1 6856320 s Hong Kong Hastings 02 8571339 w India Solution 11 2218254 m italy Partner Data 2 26147380 w Korea Dae-A 


Ww 


Fre ae Available MEOS m 2 848 4481 m Mexico SiSoft 5 5439770 m New Zealand Training 4 5666014 m Poland Systherm 61 480273 s Portugal Futurmatica 1 4116269 m Romania Interactiv 64 153112 æ South 
NetWorée ELLZJE COMPATIBLE Mac OS Africa D Le Roux 11 886 4704 m Spain PC Hardware 3 4493193 m Switzerland Opag 61 7169222 m Taiwan Teco 2 555 9676 m Turkey Mikrobeta 312 467 0653 


: 
lacer ttd nl; oes 


Circle 61 on Inquiry Card (RESELLERS: 62). 


COVER STORY 


UNIX 
| Multiplatform support Some 
Multiprocessor 
support 

Client-only edition 
Support for MS-DOS 
applications v 
Support for 16-bit 
Windows applications 
Support for 32-hit 
Windows applications X 
Support for Posix 

| applications v 
| Support for X Window 

| applications v 


Some 
Some 


Limited 


NT and mast Unixes let you add more same- 
type CPUs or use a faster CPU. NT runs 
identical source code across CPU types. NT 
has a workstation and a server edition; some 
Unixes affer less-resource-mtensive files and 
services. DOS and 16-bit Windows 
applications require an Intel CPU; some Unix 
systems emulate the Intel CPU. in software. 
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networks required for the $500 network 
computers envisioned by such companies 
as Oracle, Sun Microsystems, and IBM. 
Interactive TVs and $500 computers are 
still highly speculative, but the Web is here 
now and growing fast. 

Market research indicates Unix systems 
have jumped to an early lead on the Web 
and that Sun is doing particularly well. 
Some analysts think Sun is basking in the 
glow of Java, its multiplatform language 
for Web applets. "Everyone is very excited 
about Java," says David Flaxman, partner 
for advanced technology at KPMG-Peat 
Marwick (Radnor, PA), a systems integra- 
tor and consulting company. "People per- 
ceive that Sun is setting the standards for the 
Internet, so they want to buy a Sun for their 
Web server. That's not necessarily a ratio- 
nal connection, but it's there." 

By contrast, Microsoft's strategy until 
late 1995 seemed proprietary. Microsoft 
originally promoted the Microsoft Net- 
work (MSN) as a self-contained alternative 
to the Internet and released a development 
tool for on-line publishing that worked 
only with MSN. Last December, at a press 
event in Seattle, Microsoft altered its 
course and embraced the Internet. 

Among other things, Microsoft an- 


nounced it would move parts of MSN onto 


the public Web, turn its MSN publishing 


tool into a standard Web tool (Internet Stu- 


dio), integrate a Java run-time engine into, 


its free Web browser (Internet Explorer), 
and bundle its Internet server software with 
future versions of NT Server. 

Microsoft's turnabout is welcome news, 
but it came too late for early Web adopters. 
Two years ago, when entrepreneur Larry 
White was launching a new Web-based 
magazine for photography enthusiasts 
called HyperZine, he and his partner chose 
a Sun SparcStation 20 for their server. Hy- 
perZine (www.hyperzine.com) now runs 
on Solaris 2.4, Netscape's Netsite, and an 
Illustra database. White uses Perl scripts 
and Microsoft Access to link Illustra ta- 
bles into Hypertext Markup Language 
(HTML) pages, so his on-line magazine 
generates many of its Web pages on the 
fly in response to user input. 

The same SparcStation server hosts about 
a dozen other Web sites for White's clients. 
Each Web site has its own Domain Naming 
System (DNS) address, so they appear as in- 
dependent sites to Web surfers. "That's why 
we felt we needed a workhorse like the 
Sun," White explains. "At the time, we 
didn't feel that confident with NT. The same 


Larry Blevins believes Windows NT is good 
for your health. Or at least that it's good for the 261,000 
people enrolled in the Harris Methodist Health System 
(Fort Worth, TX), the "fastest-growing health-maintenance 
organization in north Texas." Blevins and Harris Methodist 
have bet heavily on NT Advanced Server, and so far it's a 
bet that is paying off. 

“Our entire HMO runs on the client/server Windows NT- 
AS platform," says Blevins. "We're getting great perfor- 
mance, and that’s the best testimonial you can get.” 

Harris Methodist operates six hospitals, a hospice 
program, and an air ambulance, and it has 8000 em- 
ployees and 3600 participating physicians. Revenues 
last year topped $800 million. Yet, even though most 
professional health-care software runs on MS-DOS and 
Unix, Harris Methodist began building its client/server 
system with NT nearly three years ago after extensive 
evaluation at its own test center. 

Today, Harris Methodist has 200 servers, and almost 
all of them are running NT. Most of the servers are Com- 
paq Proliant 2000 and 4000 systems with 486 or Pentium 
CPUs. They connect to about 4000 PCs, mostly 486- 
based IBM and Compaq systems, with a smattering of old 
er 386 and newer Pentium machines. Some mobile work- 
ers have IBM ThinkPads. Almost all the PCs are running 
Windows for Workgroups 3.11, though a few run NT. In the 
back office, the whole network ties into a pair of IBM 
9000-series mainframes. 

Employees at Harris Methodist primarily use their com- 
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puters to process claims, issue checks, maintain the 
membership database, track finances, and exchange E- F 
mail. They use off-the-shelf software—including Mi- 
crosoft Office, which Blevins calls the “corporate 
standard”—and custom applications written with 
SQL Server, Visual Basic, Microsoft Access, Bor- 
land C++, and Borland Delphi. 

Before switching to NT, the company was |: E 
much smaller and had only 10 to 15 servers q Mes 
running 0S/2 and AIX. NT emerged as the serv- 4 
er OS of choice, according to Blevins, because 
it seemed less complex and more modern. 
“Unix is closer to the mainframe, as far 
as complexity is concerned,” he says. “It 
has its roots in the mainframe era, where- ` 
as NT was designed from the roots up in 
the desktop PC era.” "fs 

Blevins says he has more confidence in NT's ea 
future. He notes that AT&T sold its Unix source Wi 
code and Unix Systems Laboratories (USL) to 59 t. 
Novell, which in turn sold them to SCO—and EE 
each time they changed hands, the price went ™% 
down. He also points to Dataquest's projection 
that Unix market share will dwindle to less than 2 per- 
cent by the end of the century. 

“I'm not predicting the demise of Unix or anything like 
that," he says. "But | think Unix is becoming more of a 
niche OS than a mainstream OS. That'll probably raise a 
few hairs, but | think it’s true.” 
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with the Macintosh server solutions.” 

If he were starting today, though, White 
says he'd consider NT. “I'll do anything it 
takes to get the job done. I'll use a Sun, a 
PC, a Mac, an Amiga. Whatever is best 
for that solution at that moment.” 

SCO foresees even greater potential for 


Unix on intranets—private corporate net- 
works assembled with the same server soft- 
ware, Client browsers, and publishing tools 
developed for the public Web. An intranet 
could be as small as an internal LAN, or it 
could use the public Internet as a virtual 
WAN. “The intranet opportunity for Web 


servers is probably 10 times as large as 
the Internet opportunity,” says SCO's Ait. 

For example, SCO currently has only 
two servers on its public Web site, but 
about 200 servers on its private intranet. 
When ordinary users log onto SCO's home 
page (www.sco.com), they can't get past 
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Unix and Windows NT are strikingly similar in design and capa- 
bilities, but their differences are significant. Both can deliver text 
and graphical applications. Both OSes give applications a pro- 
tected virtual address space in which to run. Both support mul- 
tiple CPUs and lightweight processes. Both run on a variety of 
platforms, although Unix runs on far more. Both support ad- 
vanced file systems with long filenames. Both offer powerful peer 
file sharing and other network services. 

Windows NT does have the advantages of Microsoft's hege- 
mony, primarily strict central control of the OS and its APIs. A de- 
veloper can write a Windows NT application once and retarget 
it to a different CPU with naught but a recompile. That is true in 
Unix only with the simplest of applications. NT also lets devel- 
opers target 32-bit software to Windows 3.1 and Windows 95. 
NT's burgeoning installed base makes it easier to find device dri- 
vers and, increasingly, the vital and well-written public-domain 
software that has previously given Unix users cause to gloat. 

Unix still has an edge in 
distributed resources, with the 
ability to share applications, 
| files, printers, modems, and 
remote procedures across 
LAN and WAN connections. 
Unix E-mail! is the Internet 

mre standard, and TCP/IP net- 

working is more mature in 
Unix. Still, Windows NT's native file-sharing method is general- 
ly faster and more efficient than NFS. It also serves files and 
printers to Windows, Windows 95, and Macintosh clients with- 
out requiring optional software. 


IN THE TRENCHES 

Unix currently has a market lock on serving applications. If you 
can get access to a Unix host through any LAN or WAN net- 
work connection, you can tap into all its services. Windows 
NT—not inherently a multiuser system—still lacks the native abil- 
ity to share graphical applications across network connections, 
a failure that also makes it harder to do remote administra- 
tion. This is one of NT's most serious shortcomings, although 
we're beginning to see third-party software that helps resolve 
this. It needs consistent implementation at the OS level. 

At a lower level, both OSes do support remote procedure 
Calls (RPC), and object-sharing standards are rapidly evolving for 
both. Nevertheless, Windows NT will have an advantage: Mi- 
crosoft creates the standards, so developers will have no con- 
fusion regarding which object-sharing method to implement. 
Until Microsoft rounds out its network application and object ser- 
vices, however, Unix is the better overall application server. 

In the realm of file and printer sharing, NetWare still reigns 
supreme, but Windows NT is coming up fast. Unix is barely on 
the radar, and it's fading rapidly. NT's native networking covers 
all the bases: PC/Windows, Macintosh, and TCP/IP (but NFS file 
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sharing requires third-party software). No Unix implementation 
can rival NT's ease of setup and management. True, Unix has 
more cool utilities. But Unix file and printer sharing are still 
dark ages compared with Windows NT. NFS is the Unix standard 
for file sharing, and it's recently seen enhancements. Even 
with those enhancements, users and administrators find NT 
file services faster and less problematic. And don't even get an 
administrator started on the setup and admin nightmares in- 
herent in Unix printer sharing. Windows PCs require special 
software to work as NFS clients, and only a few Windows NFS 
implementations deliver the benefits of native Windows/Windows 
NT's effortless peer networking. NT is clearly a better choice for 
file and printer sharing. | 

Unix is a well-regarded choice for database servers. But NT 
has earned a reputation for easier implementation, manage- 
ment, and bulletproof operation. Unix still has an edge in the 
number of database server applications available, ground it's 
quickly losing to NT. In the specific case of Solaris for SPARC, 
every major database vendor offers a SPARC-targeted server. 

But these vendors are quickly porting to NT. The perfor- 
mance advantages of high-end Unix systems are no more. NT 
systems equipped with Alpha or Mips CPUs, or even multiple Pen- 
tiums, handily outperform SPARC systems in the same price 
class. NT readily finds and supports RAID disk controllers, re- 
dundant power supplies, and hot-swappable drives. Unix still has 
history on its side: Corporate IS managers are simply used to 
putting Unix to work as database servers. NT needs more time 
to prove itself in this role, but it has the power and vendor 
backing to usurp Unix's lead in database services. 


NET ADVANTAGES 
If you are putting services on the Internet, Unix is still the best 
way to go. You'll find yourself getting—for free—the software you 
must pay for under Windows NT. You can implement firewalls, 
proxy servers, security enhancements, and other necessities us- 
ing software pulled from Internet archive sites. NT's multiroot- 
ed file system (C:, D:, and so on) makes adapting services to 
changing storage configurations needlessly challenging. As for 
cost, you can deliver impressively complete Internet services 
through Linux or FreeBSD, OSes you can buy for less than $50. 
Windows NT is gaining ground fast, though, and the free 
utilities and services that Unix users enjoy will find their way to 
NT. Microsoft has publicly announced its intent to kick 
Netscape's butt in both the server and the browser markets. Mi- 
crosoft is already giving away its Intemet Information Server 
with Windows NT Server, joining its free Intemet Explorer brows- 
er program. Despite the cries of "unfair," Microsoft stands 
poised to take over the Web. 


Tom Yager, a former BYTE technical editor, is a freelance writer 
and consultant who runs his own research lab in Texas. You can 
send E-mail to him at tyager&maxx.net. 
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the two public servers. Employees, how- 
ever, can gain secure access to the intranet 
and use it like a private Web. 

SCO's employees are starting to format 
many of their documents—such as product 
data sheets, press releases, white papers, 
and brochures—in HTML, the lingua fran- 
ca of the Web. That way, coworkers in re- 
mote offices can retrieve, view, and print 
the documents with any Web browser. 
High-quality color printers generate copies 
of data sheets on demand, reducing the 
amount of out-of-date sheets headed for 
the trash. Plus, documents bound for pub- 
lic consumption are already in the proper 
format for the public Web servers. 

None of this has escaped the attention of 
Microsoft. As part of its born-again Inter- 
net strategy, Microsoft is adding Internet 
features to all its relevant products. 

By the end of this year, Microsoft 
promises, Office applications will let you 
save, open, and print HTML documents. 
(Word already has an add-in called Inter- 
net Assistant that provides these features.) 
Built-in browsers will bring the informa- 
tional resources of the Web to your desk- 
top. New OLE controls for Visual Basic 
will let programmers build Web connec- 
tivity into their programs. And VB Script 
will provide an alternative to JavaScript 
for applets. The Internet may have been 
born and nurtured on Unix , but Microsoft 
wants it to flower on Windows. 


It’s a Standoff 
Clearly it makes little sense to declare a 
winner in the ongoing and evolving NT 
vs. Unix battle. We can draw some con- 
clusions, however. 

* Windows NT is definitely gaining 
ground in corporate installations, but be- 


RELIABILIT Y 


Per-process memory 
protection 


Recoverable file 
system 


Remote diagnostics 
| Storage volume 

management 

Disk mirroring and 

striping 


Both Unix and Windows NT benefit from 
mature designs, and most regard them as 
Stable. Unix systems must improve to rise to 
NT's excellent standard disk fault-tolerance. 


v= yes 


52 BYTE MAY 1996 


Market 
Forces 


Without a doubt, at least some of NT’s growth is coming at the expense of Unix. 
We interviewed some technically savy users who have switched from Unix to NT, 
or who said they might switch if they were reengineering their installations today. 
Market research firms such as Dataquest predict that NT will dominate the in- 


dustry by the tum of the century. Yet it’s worth keeping in mind that industry an- 


199608 . 
Market 
Share 


Predicted in 1992 
Industry sources predicted in 1992 
that NT would capture 37 percent of 
the market for operating systems by 
1996, with all Unix versions combined 
cantibite only 7 percent. 


Actual 1995. 
OS Market 4 
Share 


Yet by 1995, NT had obtained only 1 
percent of the OS market, even less 
than Unix's 2-percent share. 


alysts and joumalists made similar predictions when Microsoft 
introduced NT in 1992, and NT’s adoption rate has fallen well 
short of expectations. 

NT’s slow start is not surprising. Despite the computer in- 
dustry’s reputation for fast-paced change, fundamental shifts 
often happen at a glacial rate. It has been 11 years since In- 
tel introduced the first 32-bit x86 processor (the 386), yet 
the vast majority of x86 users are just beginning to enter the 
32-bit world of Windows 95 and Windows NT. 

Those inertial forces are even stronger at corporate sites 
where Unix and NT are battling head-to-head for the loyalty of 
MIS managers. You don't migrate an enterprise or even a de- 
partmental network onto a new OS overnight. That's probably 
why NT appears to be doing best at new sites that don't have 
to deal with major legacy issues. Meanwhile, Unix is hang- 
ing tight at larger companies that have already invested heav- 
ily in information technology. 

"While NT has slowed the growth of Unix—and has damp- 
ened it most at the uni and quad-processor levels—Unix is still — 
holding its own,” says Pauline Mist, VP of Digital's Alpha serv- 
er business. "We still see our Unix numbers going up quarter 
after quarter. Our midrange Unix boxes with Oracle have con- 
tinued to set quarter-to-quarter sales records." 


Based on its own research and data from 


KEY analysts, Digital forecasts that server busi- 

= el ness by revenue in the year 2000 will be 40 

Predicted in 1995 7 pas Windows 95 PeTCEnt Unix, 40 percent NT, and 20 percent 

That doesn’t stop predictions that b IM Windows 31 iia ene S 99 400, and 

1999 Windows NT willume 41 percent bi OpenVMS). “But NT will by far dominate in 

of the market, while Unix is projected —! Windows NT — unit numbers because it will come up from the 
to have 2 percent. Source: Dataquest desktop,” says Mist. 


cause the global computer market contin- 
ues to expand at a prodigious rate, NT is 
not killing off Unix. On the contrary, Unix 
is likely to thrive into the next century. 

* Unix is still the best solution for large 
databases and other enterprise-scale jobs. 
That won't change until Microsoft radical- 
ly improves the scalability of NT and SQL 
Server on SMP machines with six or more 
processors. Also, NT has no time server, 
which may rule it out for large on-line trans- 
action processing (OLTP) systems. 

* NT is winning more mind share among 
users. It's new, it's hot, it's from Microsoft, 
and it has "Windows" in its name. Unix 
suffers from discrimination against old age 
and from disunity among vendors. People 
who cut their teeth on Windows are mov- 
ing into authority and will increasingly 
look toward Microsoft for solutions. 

* Microsoft's slow embrace of the In- 
ternet has worked to the advantage of 
Unix. But by bundling Internet software 


with NT Server and making its leading ap- 
plications Internet-aware, Microsoft can 
establish NT as the no-brainer choice for 
companies that are setting up new Web 
sites and intranets. 

* Microsoft has a strong tools strategy 
with Visual Basic, VB for Applications, 
VB Script, Visual C++, and OLE. How- 
ever, as users become more Internet-savvy 
and multiplatform-minded, that strategy 
must become less proprietary and Win- 
dows-based. Sun has blazed a path with 
Java that Microsoft needs to follow. 

In the end, there is no one-size-fits-all 
answer to which OS is better. Experts who 
want to craft the best possible solution for 
a given business problem must be knowl- 
edgeable enough and open-minded enough 
to adopt either OS—or both. B 


Tom R. Halfhill is a BYTE senior editor 


based in San Mateo, California. You can 
reach him at thalfhill @ bix.com. 


Make Voice Response Sing 


DAVID S. LINTHICUM 


ress a few buttons on 
your phone, and an in- 
teractive-voice-response 
(IVR) system will report 
your checking-account balance, deliv- 
er the closing prices of your stocks, or 
confirm that Visa received your latest 
payment. If you’re like most callers, 
you're happy to communicate with a 
computer instead of a human as long 
as you get accurate information quick- 
ly and you don't have to tax your brain 
to use the system. 

These are all worthy goals, but speed 
and ease of use on the user side usual- 
ly mean headaches and complexity be- 
hind the scenes, where programmers 
work. IVR systems are no exception. 
They test your programming mettle for 
pulling together multitasking opera- 
tions, shared resources, and myriad hard- 
ware components. If you do it right, 
you will keep your customers happy 
and loyal. But if you trip up, a crippled 
IVR system frustrates customers and 
loses sales. 

Fortunately, help is available. IVR 
development has moved forward from 
its pioneering days, and the trend to- 
day is for smaller and less expensive 
IVR applications that leverage afford- 
able PC technology. The programming 
tools available to build these systems 
offer rapid application development 


popular development tools, such as Mi- 

crosoft' s Visual Basic. These tools can turn IVR into a “bolt-on 
technology" so that developers can make just about any appli- 
cation answer the phone and speak with callers. 


Multitasking Muscle 

IVR builds on audiotex technology, the venerable method of us- 
ing telephony and audio menus. However, IVR goes beyond 
simple menu trees by helping callers to perform calculations on- 
line or talk directly to an application using enhanced speech- 
recognition technology. When it's time for the system to respond 
to caller inquiries, recorded messages are just one option. IVR sys- 
tems can send faxes or E-mail and even talk to you using text-to- 
speech and simultaneous voice/data technologies. 


A new generation of 


programming tools helps 
IVR programmers avoid 
(RAD) capabilities riding on top of the panic button 


In the corporate world, IVR systems 
typically use distributed databases on 
servers that are linked via client/server 
middleware, such as Open Database Con- 
nectivity (ODBC), Ethernet, or TCP/IP 
networks (see the text box “Hardware 
Building Blocks” on page 54). By na- 
ture, IVR applications support multiple operations. If you're 
building an application for an OS that isn’t multitasking—for 
example, DOS and Windows 3.1—you have your work cut out 
for you. 

But don’t gloat, even if you develop for Windows NT and 95, 
Unix, or OS/2. Within these multitasking OSes, it’s difficult to do 
the real-time parallel programming necessary for IVR because you 
have to allocate resources among so many ports. You must launch 
many processes that run in parallel and share resources in real 
time. Each process must compete with other processes for pro- 
cessor time, memory, and IVR devices. If you don't handle this 
well, callers will experience delays, and in the IVR world, every 


delay is a threat that callers will hang up. continued 
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To deal with the trickiness of real-time 
multitasking and interprocess communi- 
cations (IPC) with a single-tasking OS, 
you must learn how to make up for the 
OS’s deficiencies. If you’re using DOS, 
the IVR system must be able to shut down 
single-tasking OS services to run tasks in 
parallel. For example, the product might 
boot DOS and then shut the OS down 
while the IVR server becomes the OS. 

In multitasking environments, a device- 
manager process can ensure that the IVR 
system allocates ports evenly among tasks. 
You might also consider using multipro- 
cessing computers that have the ability to 
assign tasks to specific processors to re- 
duce the risk of processes getting in each 
other's way. 


High-Level Programming 

Fortunately, a number of IVR develop- 
ment tools exist that can help you sort out 
the complexities of building an IVR sys- 
tem. There are three basic types of IVR 


Pronexus uses a PC- 
based development 
environment that allows 
developers to roll their 
own IVR applications. 
Microsoft's Visual Basic 
is the development E o 


¿o Announce 


= 5 Bare = EES Sound iie Window — 


= IfmvoicHAL. VAP 
to replay the gieeling press 


SOUPE TIU DT 


of to leave a message press 


Louder/5 ofter in ine 


platform of choice for 
Pronexus. 


development envi- 
ronments: applica- 
tions generators, 
third-generation 
languages (3GLs) 
using IVR APIs, 
and fourth-gener- 
ation-language 
(4GL) development 
environments with 
value-added IVR capabilities, 
Applications generators can speed de- 
velopment time by freeing you from the 
low-level details of programming. What 
does programming freedom mean for 
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IVR? For one thing, applications genera- 
tors directly address the problems of mul- 
titasking. Even if you're building a sys- 
tem for DOS or Windows, a generator can 
provide an executable that makes the ap- 


C-based interactive-voice-response 

(IVR) systems are agnostic: You 
can run them under Windows, 08/2, 
Unix, or DOS. The problem is that your 
IVR server might have to hold enough 
different kinds of cards to make a Las 
Vegas dealer dizzy, 

For example, you need line-inter- 
face cards to hook up your PC to ana 
log or digital telephone lines, Voice 
cards record and play back audio, as 


dreds of ports at the same time. The 
trick is to find cards that adhere to 
resource-sharing and intercard-com- 
munications standards, such as Sig- 
nal Computing System Architecture 
(SCSA) and Multi-Vendor Integration 
Protocol (MVIP). 


These two standards. allow you to 


dynamically allocate telephony sub: 
systems (e.g., text-to-speech) as re- 
quired, rather than tying them to a 


single piece of hardware. You can link 
together MVIP or SCSA systems to 
scale to changing requirements. For 
example, Dialogic (Parsippany, NJ) 


sells a high-density single-slot card 


with 24 voice-processing channels us- 
ing a relatively inexpensive ISDN in- 
terface to the outside world. Dialogic’s 


card can serve as many as 800 cus- 


tomer-support lines with a single PC, 
To connect their IVR systems to 


the outside world, companies typically 
use T-1 or ISDN Primary Rate Inter- 
face (PRI) for high-bandwidth, single- 
wire telephone services. These digital 
services are not cheap: They can cost 
thousands of dollars per month, de- 
pending on the configuration and lo- 
cal lease rates (see "You Can Take 
It with You," September 1995 BYTE, 
and "How To Implement ISDN," April 
1995 BYTE). 


well as interpret DTMF touch tones 
and network tones. Fax modems send 
out requests for information. Asyn- 
chronous modems provide callback 
remote data transfer. Network inter- 
face cards (NICs) connect an IVR sys- 
tem to voice-response units (VRUs) 
or remote database servers and ap- 
plications. Depending on your appli- 
cation, you might also require text- 
to-speech, speech-recognition, and 
switch-matrix cards. 

If this sounds like an integration 
nightmare, you're right. IVR pioneers 
had to stitch together multiple PCs 
because single servers didn't have 
enough slots and interrupts to han- 
dle all those boards. Fortunately, now 
there's relief available. New multi- 
function cards employ digital signal 
processors (DSPs) to consolidate IVR 
technologies onto a single card and a 
single PC. This setup can support hun- 
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‘Inside IVR 


T-1 or ISDN PRI 
line or analog 
telephone 
connection 


Traditional 
technology 


« Phone-line interface " 


e Audio 
record/playback card 


e Fax modem 


e Asynchronous data 
modem : 


* Network interface 
card 


Evolving DSP 
card technology 


* Multifunction card 
with intercard 
communications 
standards support 


TGP/IP or 
Ethernet network 


IVR systems link callers to corporate database 
servers. These IVR systems query the database server 
on behalf of the client. 
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I-Trinitrom 


Forget NEC and Sony. Your best value in hi-res color 
monitors with advanced Trinitron” CRT is Technitron 
from MAG InnoVision. 


MAG Sony 
InnoVision Multiscan” ync 
DX15T 15sx XE15 


| ala Cooventional | Trinitron ne | aea | 
1 Trinit l JU ' Fal Square Tibe Trinitron’ Teinitron Fa Sq Tihe) 
| Q25mm | 025mm - | (28mm | 025mm. | 025mm. | 28mm | 
i A UL E EU 1 NA s " 2 inka “4 iiD 


i pue es cei ME eile oae | dab 


| MSRP $459 | MSRP S549 | ESP $575 


| MSRP $259 | MSRPSt,099 | ESP S849 


| 


**Viewable. {All Technitron monitors include EPA Energy Star Compliant power management; 
SWEDAC MPR ii compliant tow emissions. 3-year Limited Warranty; award winning service 
(extended service plans optional), recyclable packaging: and no CFC's used in manufacturing.) 


VERTICALLY FLAT — superb image quality and 
reduced distortion. 


ULTRA FINE 0.25mm APERTURE GRILLE — 
super sharp focus and definition. The unique technology 
enhances brilliance and contrast to levels other 
monitors can't match. 


MICROPROCESSOR - based digital controls 
deliver unrivaled flexibility with Plug & Play ease 
for Windows” 95 compatibility. 


NEC doesn't have it. Sony's is more expensive. 
For the best value in Trinitron * color technology — 
buy Technitron from MAG InnoVision. Discover why 
monitor buyers across the country are switching to 
Technitron — The Other Trinitran*? from MAG 
InnoVision. Call 1-800-827-3998 ext.164 for the 
MAG Authorized Ultimate Reseller near you. 


; 


a 


® 


IN NOYVIGEON 


TE 


The Other Trinitron?* 
http://www.maginnovision.com 


Circle 607 on Inquiry Card (RESELLERS: 608). 
free 


[celerific 


ECHNIT RON — PERS 


MAG Innovision Co., Inc. + 2801 South Yale St., Santa Ana, CA 92704 * TEL 800-827-3998 or 714-751-2008 * FAX 714-751-5522 * MAGic FAX-On-Qemand: 714-751-0166 


©1996 MAG Innovision Co.. Inc. All rights reserved. The following are trademarks of their respective companies: Colorific of Sonnetech, Ltd.; Kodak Color Management Software of Eastman Kodak Company: Trinitron and Multiscan of Sony: MultiSync of 
NEC Technologies, Inc.; Windows of Microsoft Corporation. All other trademarks are the property of their respective owners. As an Energy Star Partner. MAG InnoVision has determined that these products meet the Energy Star Guidelines for energy efficien- 
cy. Prices and specifications based on information published by the manufacturers as of 2/16/96. Actual price may vary. Specifications subject to change without notice. “All uses of Trinitron refer to CRT technology only. The DX17T and DX15T 
use a Trinitron” CRT. Free Coloritic Color Management Software through May 31, 1996 for end users ($49.95 retail value) included with monitor purchase. P 
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MAKE VOICE RESPONSE SING 


plication run like a multitasking OS. The 
applications generator moves the under- 
lying OS out of the way to perform these 
complex operations. You simply write a 
single-tasking application description and 
then scale to the requirements of your IVR 
system. 

Applications generators also have built- 
in mechanisms to communicate with IVR 
hardware, and there’s no need to write to 
hardware-specific APIs or to various pro- 
prietary phone systems. In addition, ap- 
plications generators provide debugging 
tools, voice-prompt recording software, 
and other toolkits to help you build IVR 
applications. 

Choices include Info Systems’ Talkie, 
International Voice Systems’ IVS Builder, 
and Lucent’s (formerly AT&T’s) Intuity 
Conversant. These products offer graphi- 
cal point-and-click interfaces with script- 
and forms-based IVR development sys- 
tems. They also include IVR-oriented li- 
braries and components for use with C and 
C++ or with client/server development en- 
vironments, such as Visual Basic, Power- 
Builder, and Delphi. 

Just keep in mind that IVR applications 
generators are task specific. Don't expect 
them to perform other applications devel- 
opment chores for you. 


Higher-End Tools 

Turnkey IVR systems with 4GL environ- 
ments generally fall into the high-end and 
midrange categories. High-end products 
cost as much as $100,000 and can serve 
hundreds or even thousands of callers si- 
multaneously. 

For example, Invesco Funds, a mutual- 
fund brokerage in Denver, Colorado, uses 
five Intuity Conversant systems. Each sys- 
tem has two T-1 trunks (equivalent to 48 
lines), which lets Invesco handle a total 
of 240 lines distributed across all its sys- 
tems. Invesco can process as many as 
40,000 calls per day. Using Ethernet, the 
IVR systems link to remote databases run- 
ning on several NCR 3600 minicomput- 
ers that act as database servers for account 
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information. 

Like a lot 
of high-end |E 
IVR prod- |S 
ucts, Con- [! 
versant sits [ls 
at the end [jb zt: 
of a toll-free | Sas 
phone num- [5 
ber. Callers 
using Conversant can call this number 
to find out the value of a fund, or, when 
they supply a personal identification 
number, receive account balances and 
private information. 

You can tell midrange IVR systems 
from high-end systems largely by caller 
capacity: midrange systems allow fewer 
simultaneous callers. Typically, high-end 
systems can handle hundreds of callers si- 
multaneously, while midrange systems top 
out at less than 100 callers. Midrange sys- 
tems, however, are more affordable; they 
cost tens of thousands—rather than hun- 
dreds of thousands—of dollars. Both class- 
es of systems usually work with standard 
4GL development environments for DOS 
or Windows, which means you can cus- 
tomize an [VR system to meet your indi- 
vidual needs. 

For example, Voysys sells boards and 
software that ride on top of ISA-bus com- 
puters. With the company’s VoysAccess, 
you can build IVR applications using Fox- 
Pro or Visual Basic. FoxPro provides the 
programming language as well as the data- 
base. If FoxPro isn’t your favorite envi- 
ronment, then consider VoysAccess for 
Visual Basic or Pronexus’s VBVoice, 
which comes in 16- and 32-bit versions. 
Like VoysAccess, VBVoice is a PC-based 
development environment for rolling your 
own IVR applications. 

Visual Voice Pro, from Stylus Innova- 
tion, employs custom controls, such as 
VBXes and OCXes, as well as DLLs that 
you can access from most applications de- 
velopment environments. Visual Voice 
Pro handles up to 24 calls simultaneous- 
ly and supports Telephony API (TAPI)- 

compliant hardware, multiline 


T Virtual Phone 
3 Sa dae 


Lucent Technologies, Inc. Stylus Innovation . voice-response boards, and most 
[HA Basking Ridge, NJ (a division of Artisoft) ^ fax modems. 
W- (800) 325-7466, Cambridge, MA 
TEE ext. 895 (617) 621-9545 
I (908)9533943 fax: (617) 621-7862 Press for Success 
5 “http; Lf WW att.com _ Sales@stylus.com ©. Even with the best tools avail- 
aa oem s j A AWWW, stylüs,com, ' able, you still need careful plan- 
"a Carp, Ontario, ‘canada: ^ Voysys Corp. - 1 ning and solid programming 
Ü (613) 839-0033. . | JN Ch : techniques to launch a successful 
fax: (613) 839-0035. (800) 786-9797 . : f 
[- MN DET (510) 252-1100 IVR installation (for more infor 
3 . fax: (510) 252-1101 mation, see the text box “IVR 
http://www.voysys.com Tips” above). Like any complex 


application, IVR systems require 


FER Visual Voice Pro, a software toolkit for building 
i a] Windows telephony applications, provides many 
4 flavors of plug-in products, including VBXes, OCXes, 


Voice1.Pickup 
‘Please enter your 5 digit order number 
Uoicel.PlayFile "getorder.uox" 


‘Get 5 touchtone digits 
Ürders.Seek "=", Uoicel.GetDigits(5) 
If Orders.NoMatch Then 

‘Sorry that order doesn't exist 
Voice1.PlayFile "iansorry.uox" 


IVR Tips 


gus interactive-voice-response (IVR) 
& systems are a mix of science and art. De- 
‘velopment tools can help with the science 
part; the art has to come from you. Here are 
some key points to keep in mind. 

As in any development: project, the first 
step is to understand the business problem 
you need to solve. Next, don't try to please 
everyone: Some callers hate IVR no matter 
how easy it is to use the system. Always give 
callers an option to speak with a human. If 
you use speech recognition, callers should 
be able to speak over voice prompts to move 
through the system. When you're specifying an 
IVR system, make sure the final product can 
handle your current and future call volume: 
Your IVR system needs to be expandable so 
you can add telephone interfaces and voice- 
storage capacity as the system grows. 

If you want to use your IVR system in a 
client/server environment, make’ sure your 
system can handle the network connection 
without straining the IVR software. NR: Sys- 
tems should be able to multitask and provide 
multiple datafile access. If the host OS does 
not support this, the IVR software should. Fi 
nally, when considering IVR, plan to doa " 
nificant amount of research. Speak with de- 
velopers as well as vendors, and examine 
each IRV candidate closely before buying. 


testing, debugging, and a sound design. 

But with careful planning and the right 
programming tools, the telephone keypad 
can act as an aid to unlock corporate in- 
formation rather than acting as the panic 
buttons for an IS staff. i 


David S. Linthicum is a technical manager 
with EDS in Falls Church, Virginia. You can 
reach him by sending E-mail to 70742.3165 
@compuserve.com. 
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ANDREW W. DAVIS 
t wasn’t so long ago that multime- 
4 dia was an intriguing—and expen- 
sive—option on desktop comput- 
ers. Nowadays, you can’t buy a PC 
without it. What changed? 

First, the computer’s processor got 
a lot faster. Second, low-cost digital 
signal processors (DSPs) became com- 
mon. DSPs are dedicated coprocessors 
that adroitly manage real-time data 
streams, such as audio, video, and tele- 
phony functions. When you put them 
into a computer, they relieve the pro- 
cessor of these compute-intensive jobs. 

So, what’s a DSP? How does it work? 
What’s it good for? The answer to all 
three questions is, “It depends on who 
you ask.” Just as there are many defin- 
itions of multimedia, the definition of 
DSP is blurred. Processor vendors would 
have you believe that a CPU is a DSP. 
Purists argue that only a dedicated piece 
of silicon is equal to the task. 

The truth, as with most truths in en- 
gineering, lies somewhere between the 
extremes. A CPU is indeed capable of 
tackling some DSP chores (e.g., wave- 
table synthesis), but there are others 
that a DSP really is better at (e.g., being 
a modem data pump). Let’s take a look at different approaches 
to tackling digital signal processing, from the traditional to the 
avant-garde. 


Fuzzbusters 

In the 1960s, mathematicians at AT&T Bell Labs were trying 
to recover something from nothing. Specifically, they worked 
on the problem of recovering information from signals that were 
distorted, noisy, or incomplete. Out of this research came a set of 
DSP algorithms. Today, the descendants of AT&T's DSP algo- 
rithms compress and decompress audio and video signals, en- 
hance music, perform speech recognition and synthesis, and drive 
modems—the stuff of multimedia peripherals. 

The initial implementation of DSP technology was software 
running on a mainframe. But the high cost of CPU cycles spurred 
engineers to inexpensive alternatives. They developed specialized, 
high-performance coprocessor chips optimized for the real-time 
signal-processing requirements of audio, video, and telephony. 
Currently, DSP multimedia solutions come in a spectrum of 
packages, ranging from function- and algorithm-specific ICs 
(FASICs), such as modem chips, to programmable DSP engines 
to software-only solutions. 

DSPs typically execute most instructions in one clock cycle and 


Exploring the pros 
and cons of dedicated 
multimedia DSPs 


often execute multiple instructions per 
cycle. For example, today’s multimedia 
DSP can execute a multiply-accumu- 
late (MAC) instruction—the funda- 
mental operation for all audio and vid- 
eo processing—in a single clock cycle. 
An algorithm implementing a similar instruction on a Pentium re- 
quires 11 clock cycles. Hence, a $30 66-MHz DSP can run mul- 
timedia circles around a 133-MHz Pentium. But the pendulum 
may be swinging signal processing back to the general-purpose 
processor as engineers add DSP functions to the CPU. (See the 
text box “Native Signal Processing" on page 56NA 2 for details.) 


The Programmable DSP 

Until recently, multimedia on the desktop was really single-me- 
dia. Audio, video, and communications each relied on separate, 
dedicated hardware. Today's trend is to replace multiple single- 
function devices with one multifunction device. Sitting at the 
center of this trend is the programmable DSP chip. 

The concept is simple. Just as your PC takes on different per- 
sonalities depending on whether you’ ve loaded a word processor, 
spreadsheet, or database, a programmable multimedia engine 
takes on different personalities by loading different DSP pro- 
grams for speech recognition, audio/video playback, sending a fax, 
and so on. À multitasking DSP OS manages the different tasks, 
arbitrates resources, and handles communications with the PC 
processor. While a multifunction device can cost more than any 
single device it replaces, it's less expensive than all the devices 
combined. It also saves board space and eliminates hardware 
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conflicts and software incompatibilities. 
The downside is that it can be tricky com- 
municating to the separate OS that the DSP 
hosts. (See the text box “Types of DSP Im- 
plementations” on page 56NA 6.) 

IBM's Mwave is an example of a pro- 
grammable DSP. It's the embedded mul- 
timedia engine in IBM's ThinkPad and 
Aptiva systems and also is used in board- 
level products from other vendors. With 
glueless (i.e., no support chips are required) 
interfaces to stereo audio codecs and ISDN 
chip sets, the MDSP2780 (as it's official- 
ly known) powers a variety of audio, video, 
and communications tasks. 

To write software for it, you write to 
IBM's Mwave OS and Mwave libraries. 
These libraries support Sound Blaster em- 
ulation, wave-table synthesis, MIDI, voice, 
and modem functions up to and including 
V.34 modulation on the chip. Note that 
these are APIs and libraries: IBM doesn't 
expect its customers to directly program 
the chip. IBM demonstrated the advan- 
tages of programmability when it an- 
nounced a software upgrade that allowed 
the installed MDSP2780 base to obtain 
V.34 modem capability and enhanced tele- 
phony functions without a change to the 
hardware. 


Horsepower and Multiprocessors 

While IBM's Mwave represents the "tra- 
ditional" programmable DSP technology, 
Texas Instruments' TMS320C80 family 
is more like a DSP on steroids. Recogniz- 


NATIVE SIGNAL PROCESSING 


vendors have championed 

native signal processing 
(NSP). The concept is simple: 
Given ever-more-powerful pro- 
cessors, the host should be 
able to take on a longer list 
of multimedia chores. The 
first NSP implementation ap- 
peared on the PowerPC-based 
Macintosh from Apple Com- 
puter in March 1994. The 
host PowerPC 601 has sig- 
nal-processing support for 
speech, telephony, and many 
audio/video functions as well. 

How much can the CPU 
do? To implement NSP, Intel 
recommends a baseline tar- 
get platform that includes an 
audio codec and an acceler- 
ated graphics chip, thereby 
leaving the Pentium free to 
perform DSP functions. With- 
out the graphics-acceleration 
chip, the decode and play- 
back of an Indeo video clip 
consumes 100 percent of a 


( ntel and other processor 


90-MHz Pentium's bandwidth. 
By off-loading BITBLT and col- 
or-conversion operations to 
the graphics chip, 60 percent 
of the Pentium processor be- 
comes available. 

Perhaps the most dramatic 
example of NSP is Vivo Soft- 
ware's (Waltham, MA) H.320- 
compliant codec package, in 
which a Pentium host does 
all the compression/decom- 
pression, multiplexing, and 
control functions for a video- 
conference. Other NSP dem- 
onstrations include wave-table 
synthesis, digital mixing, sam- 
ple rate conversion, MIDI syn- 
thesis, and A/D pulse-code 
modulation compression/de- 
compression. 

In general, compute-inten- 
sive tasks and heavily inter- 
rupt-driven applications for 
audio, video, and telephony 
(e.g., MPEG-2, G.728, and 
V.34 modulation) benefit from 
DSP hardware in the NSP en- 


vironment. Hence, under the 
hood, most NSPJabeled Pen- 
tium platforms will include 
several DSP engines dubbed 
smart codecs, modem data 
pumps, and graphics accel- 
erator chips. 

Intel is not standing still, 
however. The upcoming P55C 
chip is a Pentium with greatly 
enhanced integer perfor- 
mance and will be better suit- 
ed for multimedia algorithms. 
Intel also is reworking its NSP 
plans to function within Mi- 
crosoft's approach to NSP, 
which is based on DirectX. As 
host platforms migrate from 
Pentium to Pentium Pro to P7 
technology, the ability to per- 
form more real-time signal- 
processing and multimedia 
functions increases. This as- 
sumes, of course, that the 
OSes and user-friendly appli- 
cations of the future do not 
expand to consume all avail- 
able processing power. 


ing that multimedia applications have a 
nearly limitless thirst for processing pow- 
er, TI has combined multiple computa- 
tional units on a single, monolithic die. 
The 2-billion-operation-per-second TI 
TMS320C80 has four 32-bit DSPs, a 32- 
bit RISC coprocessor with an FPU, a video 
controller with dual frame timers, a trans- 


The TMS320082 Architecture 
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1 devices 


The TMS320€82 represents a general-purpose 
DSP. It’s optimized for high-performance work 
using multiple internal processors; a high-speed 
crossbar supports the sharing of on-chip memory 
with the various internal processors. 


fer controller, and 50 KB of memory. Each 
DSP has 4 KB of instruction cache and 
has the ability to access 12 KB of on-chip 
shared memory via the crossbar. 

A sister chip, called the TMS320C82, 
weighs in at 1.5 BOPS with two DSPs, the 
RISC master processor, and 44 KB of on- 
chip memory. It has an enhanced, simpli- 
fied system interface, but no video con- 
troller (see the figure "The TMS320C82 
Architecture" at left). To attract the atten- 
tion of desktop designers, TI has an- 
nounced that the chip will be available for 
$82 in OEM quantities, 90 percent less 
than the original TI TMS320C80's price. 

While multiple DSPs provide the 
TMS320C8X with raw multimedia pro- 
cessing horsepower, its embedded RISC 
machine orchestrates the parallel DSP pro- 
cessing and manages the I/O. For example, 
the C82's three on-chip processors can ex- 
ecute instructions independently of each 
other. À crossbar switch matrix supports 
the sharing of memory among all the pro- 
cessors, providing the capability to sup- 
port many different parallel-processing 
programming models. 

Having a multimedia engine with dis- 
tinct processing components can be an ad- 
vantage. For example, H.320 videocon- 
ferencing involves H.261 video coding 
and G.728 audio coding, two processes 
that can be cleanly separated. H.324 video- 
conferencing is based on V.34 modem 
technology, and TI claims that the C82 is 
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JOHNSON CONTROLS MILLIONS. 


If you’re looking for a fast, easy t — something they couldn’t do with CAD. 
and flexible way to do technical 


Johnson Controls’ engi- 


to make CAD software fit 


neers found Visio’s OLE 2.0 | 
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| | 
You can print your drawings ; iJ 
> "8 your needs. Or, you can connectivity makes it easy | 


in any standard size including 
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Controls’ experience and use new Visio’ Technical 4.0. drawings into their docu- can create on-site engineering 
drawings on their laptops. 


A SIMPLE SOLUTIGNITOMSOMPUEX PROBLEM. 


Johnson Controls" discovered that by standardizing 
on Visio Technical as part of their Windows’ desktop, and DXF formats allows them to work with existing 


they could save millions per year in engineering costs. CAD files. Plus, Visio Technical Microsoft Designed for 


With Visio Technical, engineers . 4.0 offers Windows 95, Windows 
5 m. ; 
went from using 4,000 CAD NT, and Windows 3.1 versions 


symbols to just 200 Visio in one box. 
SmartShapes — greatly 


ments, presentations and 


proposals. The capability to import and export DWG 
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Visio Technical 4.0 also comes with a 60-day 
pom n a 


process and dramatically 
money-back guarantee, so you have nothing to 


increasing productivity. 
Visio Technical also 
enabled Johnson 


Controls’ sales force to 


4 lose. Need more convincing? Call for the 
dolum Controls study. Or, order Visio 


Technical for $299 by contacting your 
local reseller or calling 800-24-VISIO 


create and modif 
y Visio Technical includes 


technical drawings over 2,000 SmartShapes for engineering, ext. E23. Then, visit us on the web at 
i ' architecture, and design. Simply drag d 
on-site with their ^ SmartShapes from stencil to page. It's that easy. http ://www. Visio.com. 
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DELL OPTIPLEX 


Higher Networked Performance 
Lower Lifecycle Costs 


What makes us such a 
popular destination? 

Well, unlike the average 
PC company, Dell" specializes 
in doing business with large organizations. 
Which means we take a different approach to 
helping you manage Information Technology. 

To begin with, we custom-build our PCs 
in ISO 9002 certified facilities. Then we 
certify them for most major network operating 
systems. And to help you manage the whole 
process, we have local account executives 


and system engineers across the country who 
can service all your needs. 

We can even lower the lifetime costs of 
owning a PC. So call us; we have a mode! 
that can show you how much your company 
can save with Dell and OptiPlex™ PCs. 

Approximately how much savings are 
we talking about? 

Well, let's just put it this way: you may 
never fly coach again. 


TO ORDER, CALL | 
800-759-6644 


http://www.dell.com/ 
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Factory-Installed Fast Ethernet Cards 

All Dell OptiPlex systems are available with factory-installed, 
high-performance NICs from 3Com. Ask your national accounts rep 
about our NIC options when you place your next OptiPlex order. 


DELL’ OPTIPLEX™ 466LE 
66MHz INTELDX2™ PROCESSOR 

* 4MB RAM/528MB HDD 

e 14XE Monitor (13.2" v.i.s., .28NI) 
* 1 Year Warranty! 


* Upgrade to 8MB RAM for just 
$100 more. 


$999 


Product Code #300879 


DELL OPTIPLEX GX 5100L 
100MHz PENTIUM PROCESSOR 

e 16MB EDD RAM/1GB HDD 

* 15LS Monitor (13.7" v.i.s., .28NI) 
* Integrated 3Com EtherLink Ill 

* Integrated Audio 

e Full Motion Video 

* 3 Year Warranty 


$2346 


Product Code #300101 


DELL OPTIPLEX GX 5133M 
133MHz PENTIUM PROCESSOR 

e 16MB EDO RAM/1.6GB HDD 

e 15TX Monitor (13.7" v.i.s., .28NI) 
e |ntegrated 3Com EtherLink III 

* Integrated Audio 

e Full Motion Video 

* 3 Year Warranty 


$2791 


Product Code #300103 


DELL OPTIPLEX G 5100L* 
100MHz PENTIUM® PROCESSOR 

* 16MB EDO RAM/540MB HDD 

© 14XE Monitor (13.2" v.i.s., .28NI) 
e Integrated 3Com EtherLink III 

e 3 Year Warranty! 

PICTURED SYSTEM 


51961 


Product Code #300100 


DELL OPTIPLEX G 5133M* 
133MH2 PENTIUM PROCESSOR 

* 16MB EDO RAM/850MB HDD 

e 15LS Monitor (13.7" v.i.s., .28NI) 
e ntegrated 3Com EtherLink III 


* MS Office Professional with 
Bookshelf for Windows 95 


* 3 Year Warranty 


$2561 


Product Code #300102 


DELL OPTIPLEX GX 5166MT 
166MHz PENTIUM PROCESSOR 

* 32MB EDO RAM/1.6GB HDD 

e 17LS Monitor (15.7" v.i.s., .26NI) 
* Integrated 3Com EtherLink III 

* Integrated Audio 

* Full Motion Video 

* 3 Year Warranty 


$3981 


Product Code #300858 


Call for a configuration customized to your needs. 


tFor a completa copy of our Guarantees or Limited Warranties, please write Dell USA L.P., 2214 W. Braker 
Lane, Suite 0, Austin, TX 78758. Prices and specifications valid in the U.S. oniy and subject to change 
without notice. Microsoft, Windows and the Windows NT logo are registered trademarks of Microsoft 
Corporation. The Intel inside logo and Pentium are registered trademarks and IntelDX2 is a trademark of 
Intel Corporetion. ©1996 Dell Computer Corporation. All rights reserved. 
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powerful enough to run the modem mod- 
ulations on one DSP and the G.723 audio/ 
H.263 video-compression engine on the 
other. This eliminates the cost of a separate 
modem data pump. 

Programming for this architecture isn’t 
always so easy, however. These models 
aren't simple, and while the C82 is pow- 
erful, it's complex to program and pre- 
sents a difficult optimization challenge. 

TI, which has staked out a leading po- 
sition in DSP largely on the basis of its 
C30, C40, and C50 product lines, makes 
available C80/C82 assemblers, compilers, 
linkers, and debuggers. For traditional, 
single DSP chips, TI relies on third-party 
software developers and OEMs to provide 
higher-level code that implements JPEG, 
MPEG, speech coding, and telephony. For 
the C80, TI is making available software 
libraries that handle videoconferencing, 
image processing, and MPEG. 


FASIC the Music 
Another class of DSP is the FASIC. No 
one markets FASICs as the DSP devices 
they are. Rather, their names identify them 
by their main function, like modem chip 
set, MPEG-1 video decoder, or H.320 codec. 
One example of a multimedia FASIC 
is Lucent Technologies' (formerly AT&T 
Microelectronics) AVP video/audio pro- 
cessor (commonly referred to as a codec 
chip). This third-generation codec is half 
the price of the second-generation chip 
and will go into dedicated-videoconfer- 
encing and other PC multimedia commu- 
nications products. The AV4400A sup- 
ports H.320, H.324, MPEG-1 encoding 
and playback, JPEG, and motion JPEG. 
H.320 is an International Telecommu- 
nications Union ( ITU) standard for video 
telephony over switched digital lines. The 
AVP can perform simultaneous H.261 
video encoding/decoding at CIF resolu- 
tion (352 by 288 pixels) up to 15 frames 
per second and Quarter CIF (QCIF) reso- 
lution (176 by 144 pixels) up to 30 fps. A 
separate DSP handles audio. H.324 is the 
new ITU recommendation for videocon- 
ferencing over plain old telephone lines. 
Lucent has squeezed both H.263 video and 
G.723 audio coding onto the chip (QCIF 
resolution up to 15 fps), eliminating the 
need for a separate audio processor. 
According to Mort Herman, AVP pro- 
gram manager at Lucent, “the new chip 
was designed to work gluelessly with new 
video controllers to provide multimedia 
and videoconferencing features on a VGA 
card." Lucent has announced a collabo- 
rative effort with Diamond Multimedia 
to incorporate the AVP within Diamond's 


SGNA 6 BYTE MAY 1996 


EN niai -— "- 


TYPES OF DSP IMPLEMENTATIONS 


General-purpose DSP 


Pros: 


© Parallel processing offers high throughput. 
© Programmability allows chip to support different functions at different times. _ 
œ Can do field software upgrade to fix bugs, enhance features, or add new functions. 


Cons: 

© Expensive. ! 
© May require work to integrate the DSP OS with that of the host processor. 

> Hard to program multiprocessor chips to perform optimal parallel operations. 


Function- and algorithm-specific IC (FASIC) 


Pros: 

99 Less expensive than general-purpose DSP. 

© Design optimized for specific purpose, so it's very efficient. 
Cons: 

> Can only handle the function for which it was designed. 

9$ No ability to upgrade. 

e$ Limited or no programmability. 

eo Often requires host processor support. 


Native signal processing (NSP) 


Pros: 

99 Signal-processing software uses host processor's instruction set. 

9$ Fixes, upgrades, and new features added via software. 

> Some instructions are optimized to signal processing. 

Cons: 

> The most powerful versions of the processor are the most expensive. 

> Host processor's throughput is limited. It can support only a few real-time operations, 
which consume a significant portion of the processor's bandwidth. 


9€ Vendor often recommends other FASICs to support DSP operations, so there's no 
benefit of reducing the parts count. 


The AVP repre- 
sents the function- 
and algorithm-spe- 
cific IC (FASIC). 
This DSP supports 
simultaneous video 
and audio signal 
processing for 
videoconferencing 
applications. Data 
multiplexing /de- 
multiplexing and 
system control are 
left up to the host 
processor. 


next-genera- 
tion video and 
graphics accel- 
erator board. 
The expansion 
of graphics and 
video periph- 
erals into the 
communica- 
tions and audio 
realms is an- 
other trend that 
desktop design- 
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ers will be certain to follow carefully. 

In what may first appear to be a paradox, 
new audio and video chips are taking ad- 
vantage of the increasing power of today’s 
host processors. Lucent’s designers have 
focused this 2.3-million-transistor device 
on simultaneous audio and video signal 
processing, leaving the multiplexing, de- 
multiplexing, and system-control func- 
tions to host-based software. For high-per- 
formance videoconferencing products (e.g., 
384-Kbps systems) where the system-con- 
trol functions would drown a host proces- 
sor, the AV4400A has a glueless interface 
to its AV4125 dedicated system controller. 

The AVP chip includes advanced mo- 
tion-estimation circuitry, which provides a 
higher frame rate and smoother video, as 
well as hardware for video scaling at input 
and output, on-chip temporal and spatial 
noise-reduction filters, and circuits for for- 
ward error correction, as shown in the fig- 
ure “The Lucent AVP Architecture” on 
page 56NA 6. These function blocks rep- 
resent areas of dedicated silicon. The mo- 
tion-estimation engine is programmable— 
by Lucent, that is. But the on-chip real 
estate is not available to other algorithms 
if motion estimation is not required. The 
advantage is higher performance, opti- 
mized silicon and software, and a product 
that presents itself to Lucent’s customers as 
a well-defined solution. The disadvantage, 
others argue, is a lack of flexibility. Lu- 
cent does not expect its customers to pro- 
gram the chip, thereby limiting Lucent’s 
software and support requirements. 


Long Instructions 

Two companies, Philips Semiconductors 
and Chromatic Research, are taking a dif- 
ferent approach to PC multimedia engines 
and expect to be sampling product this 
year. Rather than using fixed functionality, 
or multiple processors on a single die, their 
engines use very-long-instruction-word 
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(VLIW) processors. These words specify 
multiple operations for a processor that 
has multiple functional units. 

Philips is taking this approach with its 
TriMedia VLIW and DSP architecture, 
designed from the ground up to be a mul- 
timedia processor. TriMedia uses instruc- 
tions composed of as many as five inde- 
pendent operations. These operations can 
target any five of the 27 functional units in 
the DSP, including integer and floating- 
point arithmetic units and parallel DSP- 
like units. Each operation in turn can exe- 
cute multiple RISC instructions. 

For example, the me8 operation, which 
is aimed at MPEG “pixel-banging,” exe- 
cutes four subtracts, four absolute values, 
and three adds in one cycle (11 RISC in- 
structions). Hence, with a 100-MHz clock 
rate, five operations per VLIW instruc- 
tion, and multiple RISC instructions per 
operation, the TriMedia chip has a theo- 
retical limit of 2.5 BOPS. For additional in- 
formation on the characteristics of VLIW, 
see “The Word on VLIW,” April BYTE. 

According to Derek Meyer, marketing 
manager for the Philips TriMedia Group, 
customers can program and optimize Tri- 
Media at the C language level—no as- 
sembly or machine language is needed— 
which is a key advantage for independent 
developers. Besides the TriMedia chip it- 
self, Philips will be providing a robust soft- 
ware development environment, includ- 
ing a C compiler, an emulator, a debugger, 
and a software simulator, as well as the 
embedded real-time OS and multimedia 
application libraries, such as MPEG, V.34, 
and H.320/H.324. 

VLIW is also the basis of the Mpact mul- 
timedia DSP from Chromatic Research. 
The core of the chip includes five groups 
of parallel-processing units surrounded 
by interface controllers for five high-speed 
external I/O buses. Each Mpact instruc- 
tion word contains two op codes, or in- 
structions. Each op code can operate on 
two to 16 integers simultaneously, enabling 
as many as 32 integer operations (com- 
mon in imaging and video) to occur in par- 
allel for each clock cycle. The Mpact me- 
dia engine is exclusively for multimedia 
operations; Chromatic's designers assume 
that the PC's processor will be available to 
handle floating-point calculations and oth- 
er control functions. 

Unlike the Philips approach, however, 
the Chromatic chip doesn't have a public 
interface. But that's OK— it fits neatly 
into a novel business model that Chro- 
matic is pioneering. 

While the world has grown accustomed 
to "fabless" semiconductor companies, 


Chromatic may be the first chipless chip 
company. Instead of worrying about build- 
ing and selling chips, Chromatic licensed 
the design to two large semiconductor 
companies (Toshiba and LG Semicon) 
that will sell the chip. Chromatic will focus 
on developing and selling “mediaware” 
for the Mpact to enable video, sound, 2-D 
and 3-D graphics, and fax/modem/tele- 
phony/videoconferencing capabilities. Me- 
diaware is a set of libraries and high-level 
APIs that let applications programmers 
readily access the Mpact's functions. 
Whether customers will perceive a gap 
between independent chip vendors and 
software vendors remains to be seen. Says 
Julie Gallagher, marketing manager at TI 
for the C80 product line, “most chip buy- 
ers are used to paying for silicon and hav- 
ing the software ride along nearly for free. 
Whether Chromatic can reset customer ex- 
pectations is another business risk." 


Striking the Balance 

There are clearly many different ways of 
tackling signal processing, ranging from 
software running on a general-purpose 
CPU to hardware that's good for only one 
specific function. Which is going to win? 
The answer is probably all of them. Host 
processors will continue to evolve and take 
on more of the common DSP functions, 
while dedicated DSPs will evolve to high- 
er performance levels and lower costs. 
DSPs are expanding their capabilities be- 
yond traditional modem and audio pro- 
cessing to include video, voice recogni- 
tion, and graphics acceleration. From 
another viewpoint, graphics accelerators 
are taking on DSP capabilities and are 
evolving to include video and audio. 

So which kind of signal processing is 
best for what? In general, a dedicated DSP 
will enable you to deliver a system that 
handles multimedia faster than a system 
that relies entirely on the CPU. But you'll 
be paying for the extra silicon. 

If you go the dedicated DSP route, you 
must make decisions based on software 
issues. For those who want to minimize 
software costs, consider DSPs with ready- 
made APIs and libraries that offer easy, 
high-level access to their functions. If 
you're working on an application that re- 
quires unique or custom signal-process- 
ing algorithms, then you'll definitely go 
the programmable route. lI 


Andrew W. Davis is president of the Wain- 
house Consulting Group (Southborough, 
MA), which specializes in marketing services 
and business planning. He can be reached at 
andrewwd Q9 wainhouse.ultranet.com. 


The Telecommunications Act changes all the rules when it comes to providing WAN services 


nce upon a time, there 
were WANs connecting 
mainframe computers. 
Then there were LANs 
connecting PCs and servers. Then 
LANs began to talk over WANs. 

In the following pages, we show 
how even these distinctions are be- 
coming meaningless. The new WAN is 
a flexible animal that carries client and 
server traffic at many rates and in many 
forms. With that flexibility will come a 
much more complicated, but ultimately more 
efficient, cost picture. 

But all this technological change is matched by a regula- 
tory sea change of tsunami proportions. You'll be buying new ser- 
vices for new purposes not only at new price levels but potentially 
from a very different mix of vendors. 


An Act of Congress 
If you simply went by the general press coverage, you’d think that 
the 280-page Telecommunications Act that Congress passed ear- 
lier this year was aimed at keeping obscene material out of the 
hands of children. But there’s more to the story. The Telecom- 
munications Act rewrites laws that have been in place for near- 
ly 62 years. Most pointedly, the act removes some of the major 
restrictions placed on AT&T and the regional Bell companies 
in 1984 under the orders of Judge Harold Greene (who presided 
over the U.S. government’s antitrust action against AT&T). 
The act frees long-distance carriers to ¢ ffer local service. In ad- 
dition, the act allows regional Bells to of! zr long-distance service 
outside of their territories. And others, s ich as cable-TV opera- 
tors, are now free to offer telecommunk: ations services. 
Theoretically, the competition from all this activity should 
drive down prices. But nothing will hap) en immediately. That's 
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because the bill doesn't simply say, “Open the 
floodgates." Instead, the bill orders the Fed- 
eral Communications Commission to 
write regulations (using a formal pro- 
cess called rulemaking) that allow this 
competition to happen. All told, the 
bill calls for 58 different rulemakings. 
Typically, the rulemaking process 
takes about a year, but it might take 
longer if the carriers file appeals. Also, 
the FCC has already said it doesn't have 
the staff—or the money to hire more 
staff—to handle such a process (the current 
year's FCC budget is $175 million; the minimum 
budget required to handle the process would be $185 million, 
according to FCC Chairman Reed Hundt). 

What does it all mean to you? For now, business as usual. But 
by the end of the year, you may have many more options when se- 
lecting a WAN service to connect your sites and your users. Bi 
—Salvatore Salamone, News Editor 
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When you need solid networking 
products that are ready to go to 
work, choose Compex. 
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WOMEN step in quality assurance— 
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THE NeW WAN 


STATE OF THE ART 


New services make it easier to shift corporate traffic from private nets to public switched networks 


SALVATORE SALAMONE 
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li f you've ever been through an earth- 
quake, you know how things can shake 
up when two plates of the Earth's crust 
abruptly shift. That's what happens when 
you build upon a foundation that's moving. 

Corporations are riding out a shake-up 
of another type. The foundation upon 
which all corporate networks reside—the 
connectivity services offered by telecom 
carriers—is undergoing a radical change. 

For years, most corporate networks ran 
on a telecommunications infrastructure 
that was fairly stable. But in the last four 
years that all changed: The widespread de- 
ployment and acceptance of ISDN, and 
the growing acceptance of other switched 
services, including frame relay, Switched 
Multimegabit Data Service (SMDS), and 
even asynchronous transfer mode (ATM), 
are turning corporate WANS into a kind 
of telecommunications Loma Prieta. 

All this at a time when the organiza- 
tional structure of corporations is shifting 
from a setting where most employees work 
in large central offices to one where em- 
ployees increasingly work in many small- 
er, geographically dispersed offices. 

The result is a radical shift in the archi- 
tecture of corporate networks. Four years 
ago, you'd likely see a private backbone 
network of dedicated, leased T1 or T3 lines 
carrying voice and data traffic between, 
at most, a handful of large regional of- 
fices. And you'd see low-speed (9.6- or 
19.2-Kbps) dedicated leased lines carry- 
ing transaction-oriented data between 
dumb terminals in smaller offices (a bank 
branch office, for example) and main- 
frames in large data centers. 

Today it's more likely that this back- 
bone architecture is supplemented with 
higher-speed links carrying LAN traffic 
from branch offices, dial-up and switched- 
circuit connections between the various 
branch offices, and dial-up access to the 
backbone for telecommuters and employ- 
ees on the road. continued 
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SUT The New WAN 


The shift is dramatic. It signals a change 
from the use of private corporate networks 
where most, if not all, of the traffic ran 
over leased lines managed by the corpo- 
ration to a system where most traffic runs 
over the public switched telecommunica- 
tions infrastructure. 


The Perfect Match 

The challenge most organizations face to- 
day is choosing the right service for their 
connectivity needs. Determining what ex- 
actly is the most appropriate service is of- 
ten a juggling act. First, you have to con- 
sider performance issues. Does the service 
provide enough bandwidth for my appli- 
cations? Does the service let me set pri- 
ority levels so that my most time-sensi- 
tive traffic gets through even when the 
network bogs down? 

Second, you have to consider financial 
aspects. Pricing for the same service can 
vary greatly between regional Bell com- 
panies. ISDN is the perfect example of 
this. Users in Southern California have 
seen fairly low monthly fees and usage 
charges because of Pacific Bell’s aggres- 
sive ISDN campaign. Whereas users in 
the New York/New England region pay a 
much higher rate for the same service. (For 
a more detailed breakdown of WAN ser- 
vice costs, see “The Price of WAN Con- 
nectivity” on page 65.) 

Third, there’s the issue of availability. 
Sure, ISDN might offer the best perfor- 
mance characteristics and be reasonably 
priced, but if it isn’t available in the town 
your accounting department’s located in, 
you need to reevaluate your choice. 

Finally, to select a WAN service you 
must have an understanding of the traffic 
that will be running over a link. Basically, 
you need to predict the traffic volume for 
éach link, the mix of protocols that will 
run over the link, and whether any of the 
traffic is time-sensitive. 


The Backbone 

There are basically four connectivity sce- 
narios you will need to analyze: the back- 
bone network, LAN-to-backbone con- 


One Network, Many Services 


Telecommuters and 
mobile users 


| Backbone network 
linking major 
data centers 


"iJ T1 or T3; ATM later 


Switched 


public network 


Frame 
relay, ISDN, 
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ISDN 
dial-up line 


= 


Fractional 


Smaller regional offices 


High-speed dial-up lines and switched circuits are commonly used to carry LAN traffic from branch offices 
inte the corporate backbone. And analog and ISDN dial-up lines are used to connect mobile users and 


telecommuters to the corporate network. 


nectivity, LAN-to-LAN connectivity, and 
user-to-LAN connectivity. Each scenario 
has characteristics that will determine the 
best service to choose. 

Backbone networks link large regional 
centers of an organization and typically 
carry both voice and data between the sites. 
Backbone networks have traditionally been 
built around dedicated leased lines that 
operate at either 1.544 Mbps (T1 speeds) 
or 44.736 Mbps (T3 speeds). 

The backbone is a private network man- 
aged by the company using it. A manager 
can allocate up to 24 64-Kbps channels 
for each T1 line and up to 673 64-Kbps 
channels for a single T3 line (the equiva- 
lent of 28 T1 links). The way you allocate 
these channels depends on the needs of 
your company. For example, within a sin- 


gle T1 connection you might set aside four 
64-Kbps channels for voice, 768 Kbps (12 
64-Kbps channels) for videoconferencing, 
and 512 Kbps (eight 64-Kbps channels) 
for a data connection between mainframes 
in different sites. 

To get traffic onto the network, you use 
a time-division multiplexer in each site. It 
aggregates numerous voice and data chan- 
nels into one stream of traffic that goes 
out over the link. À device called a chan- 
nel service unit (CSU) connects the mul- 
tiplexer to the actual phone line. 

T1 and T3 circuits are still the most 
commonly used circuits connecting large 
regional centers to form a core backbone 
network. But there are alternatives to con- 
sider. Some companies use frame relay or 
SMDS to meet their backbone connectiv- 
ity needs. Currently, frame relay is one of 
the hotter technologies. 


= With frame relay, data travels between 
BACKBONE GUIDE b i two sites over a logical link called a virtu- 
TRAFFIC VOLUME — TYPE OF TRAFFIC PROTOCOL MIX RECOMMENDED SERVICE «2! circuit. There are two types of virtual 
= - | circuits. With a permanent virtual circuit 
Heavy Voice, data, and time- Multiple protocols Dedicated T1 or T3 (PVC), you define the path and the end 
Sensitive data, such Such as TCP/IP; leased lines {ATM points of a link once and they always re- 
as SNA and IPX, NetBIOS, . in the near future) main the same. With a switched virtual 

transaction processing SNA Va 


circuit (SVC), as the name implies, the 
frame-relay hardware assembles and tears 
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SHE The New WAN 


down the logical link between two points 
for each transmission. 

You can use public or private frame-re- 
lay circuits to build your backbone net- 
work. You order service by specifying the 
minimum guaranteed throughput you 
would like over a particular PVC. This 
minimum figure is called the committed 
information rate (CIR). 

One of the appealing factors of using 
frame relay is its flexibility when it comes 
to designing a network. You can select a 
CIR ranging from 64 Kbps up to T1 rates; 
this range of speeds makes sure you have 
some room to maneuver when trying to 
match the actual performance needs of a 
connection with a telco service offering. 

Another appealing thing about frame 
relay is that it accommodates bursty traffic, 
such as the traffic generated by your typi- 
cal LAN applications. Even though you 
order frame-relay service based on the 
CIR, traffic loads above this amount can be 
accommodated (at no extra charge) if the 
telco's network has the capacity to han- 
dle the traffic. (How often and how long 
you can exceed the CIR is something that 
must be negotiated with the carrier before 
the service is installed.) 

For the most part, frame-relay networks 
support data only. However, a number of 
companies run their voice traffic over their 
private frame-relay networks. And it is 
even possible to carry voice traffic over a 
public frame-relay network (see "Voice 
Gets Framed," February BYTE). 

Similarly, companies have traditionally 
used SMDS for data. It's a public high- 
speed packet-switched service aimed at 
interconnecting LANs at T3 rates. But it, 
too, can carry voice if you have the prop- 
er equipment. For example, some multi- 
plexers allow you to combine voice, data, 
and video traffic so that it can be carried 
over a single SMDS link. 

One of the great attractions of SMDS 
is that it's the only high-bandwidth public 
net available today (at least until ATM be- 
comes more widespread). That makes it 
attractive for companies that have to send 
large files (for example, an automaker 


Dial-Up Saves Dollars 


Branch-office router 


=k Dial-up 
oo gu 


ISDN line 


Bandwidth on demand 


“Switched services’ 


Central-site router 


Dial-up | 
ISDN line 


Dial backup 


Branch-office router 


Dial on demand 


Companies can reduce the number of leased lines in their corporate networks (and thus save money) 
by taking advantage of on-demand dial-up switched services, which allow you to establish and retain a 


connection only when you need additional bandwidth. 


zapping CAD files to a parts manufactur- 
er). If both companies use SMDS, they 
can always communicate through the pub- 
lic network without the hassle of setting 
up private lines. 

ATM is another possible service to con- 
sider for a backbone technology. But to- 
day, it's availability is fairly limited. That 
could change in the next few years. 


Branching Out 

Often the choice of a backbone WAN ser- 
vice dictates the service choices for con- 
necting branch offices. For instance, if 
you're using frame relay for the core net- 
work, you'll likely use frame relay to bring 
in the traffic from your branch offices. But 
there is a degree of flexibility. 

In a typical LAN-to-backbone scenario, 
you will have to support multiple net- 
working protocols, handle time-sensitive 
traffic to and from legacy systems, such 
as IBM hosts, and support a high volume 
of LAN traffic. 

Many private networks use fractional 


LAN-TO-BACKBONE GUIDE 
TRAFFIC VOLUME TYPE OF TRAFFIC PROTOCOL MIX. RECOMMENDED SERVICE 
- Moderate LAN data traffic and 1P, IPX, some AppleTalk, Frame relay, 
some time-sensitive and possibly a small fractional T1, ISDN, 
traffic, such as SNA amount of SNA Switched 56 
session traffic 
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T1 service between sites. As the name im- 
plies, this service is offered in fractional 
units of a T1’s link—usually in increments 
of 64, 128, 512, or 768 Kbps. Typically, 
you would select the bandwidth based on 
your peak traffic loads between sites. 
That's the safe way to do it. But it can also 
be uneconomical. You might exceed the 
peak traffic only once a week (when every- 
one logs into the system at the same time 
Monday morning, for example). 

The ideal solution would be to select 
your service based on average loads and 
somehow get some extra bandwidth when 
it’s needed. Frame relay does that to some 
extent, allowing you to exceed your CIR 
when you have a burst in traffic load. 

But if you are using leased lines be- 
tween sites, there's another way to design 
your networks to save money: Use 
switched services to supplement leased 
lines. Suppose your average traffic loads 
are below a T1 line's capacity and your 
peak loads are somewhat above that. Using 
traditional communications options, you 
might opt for a second line just to be safe. 

A better choice would be to use a T1 
link that satisfies your average traffic loads 
and then simply add bandwidth on an as- 
needed basis using dial-up ISDN lines. It's 
simple: Once it determines that a leased 
line link is saturated, a router in a branch 
office simply brings up an ISDN connec- 
tion to the main office. This process is 
commonly called bandwidth on demand. 
(Most major router vendors have built 
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Now vou have a problem. 


Bad power can 
corrupt all the files 
on a UNIX system. 


And that's not all. Power 
problems can also cause net- 
work and hard drive crashes, 
read/write errors, corruption 
or loss of data, faulty data 
transmissions, system lockups, 
premature failure of compo- 
nents and much more. 


Best Power products are your 
answer. They clean up dirty 
power before it reaches your 


days ago you —. 
had a power spike. 


equipment, which can reduce 
your computer and network 
downtime up to 80%.* And 

if you have a blackout, they 
provide backup power to shut- 
down your system correctly. 


And now, every Best Power 
Single-Phase UPS comes 
with free software, pro- 
viding power monitoring 
and unattended shutdown 
for your entire computing 
environment. 


Visit us at COMDEX/Spring, Booth 1215 


©1996, Best Power, a unit of General Signal. 


So call Best Power for your 
power protection answers. 


1-800-469-4842 


Ask for operator 192 


e-mail: info bestpower.com 
Internet: http://www.bestpower.com 
24-hour FAX information line at 
1-800-487-6813. 


* A five-year power quality study conducted by 
Best Power's Nauonal Power Laboratory showed 
that the number of calls for computer service 
dropped 82% after installation of a UPS. 


Fortress? Uninterruptible Power Systems 
(Includes Free Software) 


e. Best 


Power 


The Answer in Power Protection 


Circle 66 on Inquiry Card (RESELLERS: 67). 


bandwidth-on-demand features into their 
router management software.) 

Using ISDN like this gives a link some 
elasticity to accommodate peak traffic. 
Most routers can add a single 64-Kbps B 
channel. To add more bandwidth requires 
an inverse multiplexer, which allows you 
to aggregate the bandwidth of additional B 
channels into a single higher-bandwidth 
link. For example, with an inverse multi- 
plexer you could easily merge the two B 
channels of a Basic Rate Interface (BRI) 
ISDN connection to form what appears to 
be a single 128-Kbps pipe to carry video- 
conferencing traffic between two sites. 

Another way you can use ISDN con- 
nections with existing leased lines is as a 
backup link in case the main link fails—a 
feature commonly called dial backup. This, 
too, can save money on WAN service 
charges. For example, many companies 
install redundant leased lines between sites 
in case the primary one fails. Typically, 
the secondary, or backup, line remains idle 
unless there's a failure. All the while, 
you're paying monthly charges for this ad- 
ditional line. The way dial backup works is 
that once a branch-office router detects a 
failed link, it brings up an ISDN connec- 
tion to the main office to carry traffic. 

Additionally, you can use ISDN in 
LAN-to-backbone connectivity as the sole 
connection. Basically, an ISDN router at- 
tached to a LAN in a remote site dials up a 
connection when it receives traffic des- 
tined for a LAN in another location. 

If you want to connect a number of 
smaller offices to a regional office using 
ISDN, you can equip the regional office 
in one of two ways. You can have multiple 
ISDN BRI lines coming into the facility. 
Or you can choose Primary Rate Interface 
(PRI) service for the central site. This way 
the carrier multiplexes the signals coming 
from the various sites onto a single access 
line into your facility. 


Keep in Touch 

Connectivity needs are different when link- 
ing branch offices to each other. They're 
so different that you should pay special 
attention when selecting the service you'll 
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use. For example, it is usually impractical 
to have dedicated links from each office to 
all other offices. Such meshed networks 
were common when you needed to link 
only a handful of large offices. But today 
it's quite common for a large organization 
to have hundreds of smaller offices. In- 
stead, the more typical pattern now is a 
star structure where smaller offices feed 
into larger data centers. In this scenario, 
a person in Boston might send a file to a 
coworker in Pittsburgh by way of the com- 
pany's headquarters in New York. But 
there are often times where it makes sense 
to let two branch sites connect directly. 

Determining whether the link between 
two smaller offices should be dial-up or 
dedicated is not a simple matter. You pay 
a fixed monthly rate for a leased line. You 
can fill the link to capacity for every sec- 
ond of the month or not send a single byte 
of data over it and still pay the same 
amount. With dial-up ISDN, you typical- 
ly have a small set monthly fee and a usage 
fee based on the time the connection is up. 

There are no hard and fast rules of when 
to use a dedicated line versus when to use 
an on-demand dial-up connection—it 
largely depends on the pricing of the ser- 
vice. A general rule of thumb is that if you 
need more than three to four hours of con- 
nectivity per business day, you should use 
a dedicated line. Anything below that and 
you can get by with a dial-up line. Most 
routers support a function called dial-on- 
demand for this type of LAN-to-LAN con- 
nectivity between smaller offices. 

For many years Switched 56 service 
was a big hit. It's a dial-up service that 
lets two sites exchange data at 56 Kbps, 
but it uses a channel service unit/data ser- 
vice unit (CSU/DSU) instead of a modem 
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to place the call. With Switched 56, you 
pay a monthly fee plus a usage fee that is 
based on the time the circuit is up. That 
makes it economically practical for casu- 
al connectivity, where one site simply 
needs to open a link to another site for a 
short period each day. Switched 56 is well- 
suited to applications such as videocon- 
ferencing and telemedicine where large 
image files must be transferred. 

But the use of Switched 56 is likely to 
drop off as ISDN becomes more available. 
ISDN offers more bandwidth (two 64- 
Kbps channels in a PRI circuit vs. 56 Kbps 
for a Switched 56 link). And many carriers 
are pricing ISDN so that it makes better 
economical sense to use it rather than 
Switched 56 services. 

ISDN is also starting to gain ground in 
the single user-to-LAN connectivity area. 
Today most telecommuters and mobile 
workers still rely on modems and analog 
phone lines. However, as ISDN BRI ser- 
vice becomes easier to get, and the price 
for ISDN terminal adapters drops, more 
telecommuters will switch to ISDN be- 
cause of its higher speeds. 


Get with the Program 

The nature of connectivity has changed 
dramatically in the past year. Corporations 
are much more decentralized now, and that 
makes the old paradigm of private net- 
works obsolete. Everyone wants more 
bandwidth, more performance, and more 
sites connected, all while paying less for 
the telecom services. 

To accommodate such connectivity 
needs is no mean feat. Many businesses 
are using a mix of public telecom services 
that best meets their performance and eco- 
nomical needs. 

The good news is that there are many 
services to choose from. The bad news is 
that some of the services are not ubiqui- 
tous, or their pricing structure makes them 
too expensive. B 


Salvatore Salamone is a BYTE news editor 
and author of Reducing the Cost of LAN 
Ownership (Van Nostrand Reinhold, 1995). 
You can reach him at ssalamone Q bix.com. 
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STATE OF THE ART 


THE PRICE OF WAN CONNECTIVITY 


Choosing the right WAN service for your business typically comes down to pricing 


LIZA HENDERSON 
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f you grew up in the Eastern bloc, you 

probably got used to having one or two 
choices of consumer goods. If you then 
moved to the United States, walking 
through a grocery store or a mall proba- 
bly wouldn’t be fun—it’d be stressful. The 
number of choices is overwhelming. 

Wide-area networking services are start- 
ing to offer the same wealth of riches. It 
can be stressful picking one of the many al- 
ternatives; that the differences between 
the solutions are not always readily ap- 
parent only adds to the difficulty. 

To choose, you not only have to know 
what your business and network goals are, 
you need to know how much these things 
cost. And that isn’t always easy to figure 
out. Service providers can charge on the 
basis of distance, type of service, band- 
width, and usage. To make it more com- 
plicated, they can also strike deals. Here’s 
what you need to know about the cost of 
the most popular WAN services. 


A Cornucopia of Choices 

There are five main WAN services for 
high-speed data networking used in the 
U.S. today. These types of service are: pri- 
vate lines, X.25, frame relay, Switched 
Multimegabit Data Service (SMDS), and 
asynchronous transfer mode (ATM). These 
services are used to build core networks; 
many companies extend the boundaries of 
their core nets by using other services, 
such as ISDN and analog phone lines, to 
give users in smaller offices, telecom- 
muters, and mobile workers access to this 
core backbone network. 

Private lines and X.25 have been around 
for a couple of decades. The other three 
broadband services are relatively new. 

Private lines (also known as leased lines 
or dedicated circuits) are best suited for 
point-to-point connections. Nearly all the 
large corporate networks built during the 
1980s used private lines. You lease a pri- 
vate line on a monthly basis from a local or 
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long-distance service provider, 
or from a carrier. This type of 
line offers a direct path between 
two corporate locations for send- 
ing voice, fax, data, and video. 
You can define private lines in 
terms of bandwidth. Private lines 
come in three main flavors: DS-0, 
DS-1, and DS-3. All other private 
line services are some variation 
of these basic building blocks 
(built in 64-Kbps increments). A 
DS-0 runs at 64 Kbps, a DS-1 at 
1.5 Mbps, and a DS-3 at 45 
Mbps. A DS-1 is made up of 24 
DS-0 circuits; a DS-3 is made up 
of 28 DS-1s or 672 DS-Os. 
Service providers typically 
price private lines on the basis 
of bandwidth, with fixed and 
mileage-based monthly recur- 
ring charges. The mileage por- 
tion of the pricing typically 
breaks down into mileage zones, 
such as 0-100 miles, 101-500 
miles, and over 500 miles. For 
example, a DS-3 circuit between 
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Los Angeles and San Francisco 
(approximately 350 miles) would typical- 
ly cost about $350 per month for a DS-0, 
$3300 per month for a DS-1, and $32,000 
per month for a DS-3. There are no addi- 
tional fees for usage. So basically you try 
to fill the pipe with as much traffic as pos- 
sible and try to keep it busy for as many 
hours as you can. 


LEASED LINE SHOPPER'S GUIDE 


Bandwidth 
range 


USAGE RATE 


Pay fixed price for a specific 
amount of bandwidth (é.g., 
T1 or T3) and no additional 
fee for usage. 


ISDN SHOPPER’S GUIDE 


Bandwidth 
range 


USAGE RATE 


Pay fixed price per month for 
service plus a usage charge 
based on the amount of 
connect time. 
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MILEAGE RATE 


Pay more for 
greater distance. 


MILEAGE RATE 


Long-distance 
charges apply. 


The ISDN Connection 

Some companies use ISDN services to 
build their networks. ISDN makes sense 
when you have branch offices that do not 
require a constant link between sites but 
do, however, require high-speed connec- 
tions for several hours a day. For exam- 
ple, you might have a chain of retail stores 


TYPICAL COSTS 


$350 per month for a 64-Kbps 
link; $3300 per month fora 
1.54-Mbps link; $32,000 per 
month for a 45-Mbps link (all 
rates for a line to connect sites 
approximately 350 miles apart). 


TYPICAL COSTS 


Costs vary greatly throughout 
country. Typically the recurring 
monthly line charge that covers 
basic BRI service ranges from 
$20 to $35 per month. The 
usage charges vary and are 
typically competitive with analog 
phone usage charges. 


that need to send and retrieve inventory, 
sales, and price information to and from 
the chain's headquarters every evening. 

Typically in situations such as this, you 
would deploy a dial-up router within each 
store and use an ISDN Basic Rate Interface 
(BRI) link as the primary link to head- 
quarters. This would provide an econom- 
ical solution since usage charges for the 
ISDN link are based on the amount of time 
the line is up and running. 

There is no hard and fast way to figure 
when it becomes more economical to use 
a dial-up line versus a leased line, but 
here's a good rule of thumb: For anything 
less than about four hours of connectivity 
per day, a dial-up line is more economical. 
So dial-up might be a good bet if you sim- 
ply need to back up a local database to a 
main site once a night, for example, or if 
you need to send the day's sales figures 
to headquarters at the close of business. 

In the central site, you need to choose 
which type of ISDN service to use. You 
can have either a number of incoming BRI 
lines or a single Primary Rate Interface 
(PRI) line. The choice between multiple 
BRI lines and a PRI line is strictly an eco- 
nomic one. There's typically a cutover 
point at which it becomes more cost-ef- 
fective to use a single PRI line rather than 
multiple BRI lines. 

Here's how to estimate this cutover 


Today, e 


Best answers 


of people will experience 
their worst nightmare. 


They will lose presentations and 


reports to a computer crash. 


They will blame their 
software or hardware 
when a power problem 
is really responsible. 


Power problems can also 
cause network and hard drive 
crashes, read/write errors, cor- 
ruption or loss of data, faulty 
data transmissions, system 
lockups, premature failure of 
components and much more. 


Best Power products are your 
answer. They clean up dirty 
power, which can reduce your 
computer problems by up to 
80%.* They also provide 
backup power to shutdown 
gracefully in a blackout. 


And now, all Best Power 
Single-Phase UPSs come 
with free software, provid- 
ing power monitoring and 
automatic unattended shut- 
down for your system. 


Visit us at COMDEX/Spring, Booth 1215 


©1996, Best Power, a unit of General Signal. 


Don't take unnecessary risks. 
Call Best Power for your 
power protection answers. 


1-800-469-4842 


Ask for operator 193 


e-mail: info? bestpower.com 
Internet: http://www.bestpower.com 
24-hour FAX information line at 
800-487-6813. 


* A five-year power quality study conducted by 
Best Pawer's National Power Laboratory showed 
that the number of calls for computer service 
dropped 82% after installation of a UPS. 


Patriot& Uninterruptible Power Systems 
(Includes Free Software) 


e. Best 


Power 


The Answer in Power Protection 


Circle 68 on Inquiry Card (RESELLERS: 69). 


point: Take the monthly cost per PRI line 
and divide it by the cost for a single BRI 
link. Depending on the rates your ISDN 
service provider charges, the cutover point 
between multiple BRI links and a single 
PRI link may be around eight or 10 lines. 

There’s another factor you should take 
into account: Consider the cost of manag- 
ing the ISDN equipment in headquarters. 
It is typically less expensive to manage a 
single device to which a PRI line is con- 
nected than to manage multiple routers to 
which each BRI line is connected. 


Meshing with Success 

Frame relay becomes economical when 
four or more locations require intercon- 
nectivity. It’s the '90s version of X.25. 
(For many users in Europe, X.25 is still 
quite popular. It’s priced attractively com- 
pared to other services and its availability 
is quite extensive.) 

With a frame-relay service, each net- 
work location gets a connection into the 
frame-relay public network service and a 
port connection. The port connection is 
the location’s gateway into the public 
frame-relay service. 

Permanent virtual circuits (PVCs) exist 
between these port connections. The main 
advantage of frame relay over a leased line 
is that one connection into the network 
can support many PVCs to many other lo- 
cations. (That is, one physical connection 
into the frame-relay “cloud” creates many 
logical connections to many sites.) Com- 
pared with using private lines, the PVC 
architecture often offers savings on wide- 
area equipment ports, network access, and 
operational costs. The alternative is to have 
dedicated connections to every location 
from every site, requiring much more hard- 
ware at each site, such as termination 
equipment for each connection. 

Frame-relay pricing is generally not sen- 
sitive to mileage. A connection from 
Chicago to St. Louis costs the same as a 
cross-country connection from Seattle to 
Tampa. The most common pricing struc- 
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Location A ra 


Router - 
T Ey Guy 


Location B 
LAN ™h 


ture includes a flat-rate monthly charge 
for the port connection and a flat-rate 
monthly charge for the PVC based on 
bandwidth. Port connections and PVCs 
are typically available in 64-Kbps incre- 
ments, up to 1.5 Mbps. The amount of 
bandwidth assigned to each PVC is called 
the committed information rate, or CIR. 
The CIR often affects the price of the PVC, 
but a PVC is able to “burst” above this 
CIR all the way up to the port connection 
speed. A 64-Kbps port from a long-dis- 
tance carrier like AT&T or MCI would 
cost you approximately $200 to $300 per 
month before discounts, and a two-way 
32-Kbps PVC is about $60, for a total of 
$260 to $360 per month. 

Some service providers, like MCI, also 
offer usage-based PVCs. With usage pric- 
ing you can pay a monthly minimum and 
then pay for the number of packets suc- 
cessfully sent over the network. MCI even 
offers a price cap with this option, so you 
don’t risk paying more for the usage-based 


women USAGE RATE MILEAGE RATE TYPICAL COSTS 
Pay fixed price per month for Not mileage $200-$300 per month for a 64- 
a port connection and a flat sensitive. Kbps port; $120 for a zero-CIR 


rate for a PVC based on the 
bandwidth of the link. 
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PVC, $270 per month for a 64- 
Kbps CIR PVC. 


| Location C 
| S LAN 


service than what you would pay for a reg- 
ular PVC. 

Some providers also offer a zero-CIR 
PVC. This is where the carrier doesn't as- 
sign the PVC any bandwidth. Instead, the 
network attempts to deliver packets but can 
discard them if the network is too busy. 
Zero-CIR PVCs can cost less than nonzero 
PVCs—typically about $120 per month. 

Some local exchange carriers that offer 
frame-relay services charge by the number 
of PVCs, not by the PVC bandwidth. Four 
32-Kbps PVCs cost the same as four 64- 
Kbps PVCs. But the service provider gets 
you in another way: by imposing "sub- 
scription" limits. The subscription of a port 
is the ratio of the total assigned PVC band- 
width for all the assigned PVCs to the 
port' s bandwidth. 

The frame-relay market has been grow- 
ing, spurred in large part by the rapid adop- 
tion of this new service by small and medi- 
um-size companies. The applications that 
frame relay can support have increased as 
well, with voice and packetized video now 
being relatively common. 


Aiming High with ATM 

ATM is another new public data service 
that supports very high-speed connectivi- 
ty—from 1.5 to 622 Mbps. The excite- 
ment surrounding ATM stems from its ca- 
pability to support a wide variety of 
applications, including voice, data, imag- 
ing, and video on one network. But with 
this consolidation comes an added layer 
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of complexity: ATM handles each appli- 
cation according to its unique needs, but 
fine-tuning the network to achieve this 
goal of carrying multiple data types is com- 
plicated. ATM is also still expensive, as 
is often the case with new technologies. 

Frame relay and ATM work together to 
address the low- and high-speed connec- 
tivity needs within an enterprise network, re- 
spectively. They talk to each other through 
a process called service interworking, which 
lets a frame-relay site directly communi- 
cate with an ATM site. Interworking is use- 
ful when many small remote locations need 
to communicate with headquarters. For ex- 
ample, it’s common to see the remote sites 
use 56-Kbps frame relay and the head- 
quarters use 45-Mbps ATM in order to ag- 
gregate the traffic coming in from all the 
outlying locations. 

Most service providers have not pub- 
lished their ATM pricing. Instead, they 
normally quote ATM rates on a case-by- 
case basis. Because ATM is still in the 
early stages of development and accep- 
tance, end users sometimes have the op- 
portunity to conduct “free” network trials 
for a month or so before committing to 
buying the service. 

You can expect to pay about $3000 to 
$5000 for a DS-1-speed ATM port and 
about $15,000 to $20,000 for a DS-3 port. 
ATM offers four different classes of ser- 
vice today, each designed with different 
characteristics to support the needs of 
voice, data, and video applications. Like 
frame relay, the connections between ATM 
port connections are virtual. The class of 
service you assign to a virtual circuit can 
affect the price. Typically, a virtual cir- 
cuit with a class of service that supports 
voice or video has a higher price compared 
to a Virtual circuit with a class of service 
that supports data. Why? Because the voice 
and video applications are more sensitive 
to delay than data and require a higher 
quality of service. When we’re talking on 
the phone, we would rather hear “good 
morning” as opposed to “good,” a two- 
second silence, then “morning.” Prices for 
ATM virtual circuits vary greatly between 
carriers. And for the most part, these prices 
are negotiable. 


Getting Connected by SMDS 

SMDS is yet another public data service, 
but unlike frame relay and ATM, which 
are connection-oriented services, SMDS 
operates like a very large LAN. Its con- 
nectionless environment is ideal for data 
networks that require any-to-any connec- 
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SMDS 
USAGE RATE 


Bandwidth 
range 


Pay a monthly port connection 


of the connection. Also pay a 
monthly usage charge based on 
megabytes of traffic that pass 


over the link. 
Bandwidth ATM 
rampe 


USAGE RATE 


Pricing normally quoted on a 
case-by-case basis. 


tivity between four or more locations. 

" Any-to-any connectivity” is like mak- 
ing a phone call: You can call anyone with 
a phone from any other phone. Any loca- 
tion that has an SMDS-compatible device 
can communicate with other locations that 
have SMDS-compatible devices. (Instead 
of using a telephone number to call a lo- 
cation, SMDS uses an assigned address.) 
The service providers offer the capability 
to screen unwanted or unauthorized “calls” 
through a filter. They also allow you to 
create closed user groups so that a com- 
pany or a community can create its own 
virtual network among its constituents. 

SMDS runs from 56 Kbps up to 34 
Mbps, although some SMDS service 
providers do not offer connections below 
1.5 Mbps. Similar to the situation with 
frame relay and ATM, each location needs 
its own port connection to access the 
SMDS network. But unlike frame relay 
and ATM, SMDS doesn't need predefined 
virtual circuits between ports. 

There is a charge for an SMDS port con- 
nection based on the assigned bandwidth. 
It can range from approximately $50 for a 
64-Kbps (DS-0) port up to $3000 to $4000 
for a 34-Mbps port. In addition to the port 
charges, service providers assess usage 
charges based on the number of megabytes 
that pass over the connection. Some service 
providers have usage charges, which can 
range from 4 to 18 cents per megabyte. 


Down to Brass Tacks 

Most long-distance and local-area 
providers offer frame-relay services to- 
day. Many offer ATM services, but only 


charge based on the bandwidth sensitive. 


MILEAGE RATE TYPICAL COSTS 

Not mileage $50 per month for a 64-Kbps 
port up to $3000 for a 34-Mbps 
port. Usage charges range 
from $0.04 to $0.18 per MB. 

MILEAGE RATE TYPICAL COSTS 

Not mileage ^ $3000 to $5000 per month 

sensitive. for a 1.54-Mbps link; $15,000 to 
$20,000 per month for a 45- 
Mbps link. 


half the local carriers offer SMDS, and 
only one interexchange carrier, MCI, does 
so. Deciding between using a local-ser- 
vice provider and a long distance provider 
depends on the relative proximity of the 
locations you're connecting. If most or all 
of the network locations are in the same 
city or metropolitan area, then you're prob- 
ably better off using your local carrier. If 
most of your locations are scattered over 
the state, the region, the country, or the 
world, then you will need to talk to an in- 
terexchange carrier. 

The carriers will help you match your 
applications with the service that will pro- 
vide the best overall price/performance. 
They can also help you design the net- 
work, install the equipment and the net- 
Work, and even operate the network if you 
do not have the resources or expertise. 
With managed network services, the ser- 
vice can provide you with an end-to-end 
solution that includes equipment at your 
location, transport facilities, installation, 
maintenance, monitoring, network man- 
agement, and even ongoing network op- 
timization and design. The carrier becomes 
an extension of your business organiza- 
tion that will take care of your telecom- 
munications internetworking needs. This 
gives you more time to concentrate on 
your core business. M 


Liza Henderson is a consultant in the broad- 
band group of TeleChoice (Verona, NJ), a 
telecommunications consultancy. You can 
reach her at TeleChoice's Midwest office at 
(918) 343-0201, or you can send E-mail to 
editors @ bix.com. 


PLAYING THE ATM CARD 


Companies are already using this broadband networking technology to speed up communications 
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As who has tried to access a 
, graphically rich Web site, even on a 
shared Switched 56 link, will tell you that 
the going can still be pretty tough on the 
so-called information superhighway. Long 
journeys through virtual labyrinths end in 
frustration as data stored on powerful Web 
servers gets bottled up on the public 
telecommunications networks. 

The problem is even more acute in the 
corporate world of interconnected LANs. 
Decentralized information has improved 
local productivity and competitiveness but 
made it difficult to share information. Ini- 
tially, companies were limited to dedicat- 
ed high-capacity leased lines. In the past 10 
years, more cost-effective switched data 
technologies (e.g., X.25, frame relay, and 
Switched Multimegabit Data Service, or 
SMDS) have emerged. 

But as we launch into the second half 
of the decade, the progress of a group of in- 
ternational users, vendors, and telcos 
promises to pave a raceway with the broad- 
band networking standard called asyn- 
chronous transfer mode (ATM). 


Building a Universal Backbone 

ATM, originally a telecommunications in- 
dustry switching initiative for delivering 
broadband services, has rapidly caught on 
in the data communications community. 
ATM owes its origins to the AT&Ts of 
the world and the International Telecom- 
munications Union, through which ATM 
standards were first developed. Other or- 
ganizations—the ATM Forum in particu- 
lar—have come along to move ATM into 
the data communications world. 

The ATM standard describes a univer- 
sal networking architecture that will en- 
able all kinds of traffic—voice, data, and 
video—to flow over midspeed (56-Kbps to 
1.54-Mbps) to high-speed (multigigabit 
rates) data pipes in a manner compatible 
with current and planned electrical and 
optical cables. The idea is to achieve an 
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industry-wide consensus on how to build a 
globally internetworked broadband infra- 
structure that will support multiple ven- 
dors’ products and existing services. 

Without the standard, telcos and users 
have had to rely on dedicated frame relay, 
Fiber Distributed Data Interface (FDDI), 
X.25, and Systems Network Architecture 
(SNA) networks to connect their LANs 
and have high-speed access to the Inter- 
net. Yet, despite the fact that these tech- 
nologies remain viable today—indeed, 
given the investments that have gone into 
their creation, these technologies have their 
loyal supporters—bandwidth demands that 
exceed their design parameters are in- 
evitable. This is especially true as multi- 
media applications that integrate voice, 
data, and video leave the drawing board 
and head for the market. 


Running the Numbers 

The imminent convergence of media, ap- 
plications, and technologies has many ex- 
perts predicting that this will be the year 
ATM achieves solid commercial signifi- 
cance. Indeed, demand for ATM products 
and services is accelerating toward a crit- 
ical mass, according to Vertical Systems 


Group (VSG; Dedham, MA), a consult- 
ing firm that tracks the growth of broad- 
band technologies. The global ATM mar- 
ket was pegged at $134 million in 1994, 
with VSG analysts predicting it will top 
the $2 billion mark by the end of 1998. 

Most of this activity, says VSG princi- 
pal Rosemary Cochran, is occurring in 
equipment sales as broadband network im- 
plementors, led by telcos, buy WAN and 
LAN switches along with other access de- 
vices to build an ATM infrastructure. 
Cochran believes deploying infrastructure 
will account for 85 percent of the cumu- 
lative investment in ATM through 1998. 
Then, services delivered over the new stan- 
dard will begin to ring the high-speed- 
communication cash registers. 

But even then, it is not at all certain that 
the traffic coursing through these networks 
will be native ATM. The short- to mid- 
term service revenue, says Cochran, will 
come from using the multigigabit ATM 
service as the transport mechanism for 
kilobit and megabit technologies. In other 
words, the early service money will come 
from offering things like frame relay over 
ATM, or Ethernet over ATM, even voice 
over ATM. 


WHY YOU'LL NEED ATM 


ISDN does the trick for browsing vanilla 

Web pages, but. videoconferencing and 
other bandwidth-intensive Internet activities 
will need low- to midspeed ATM. 


Cost-efficient integration of voice, data, 

and bandwidth-hungry applications like 
imaging over the wide area will require 
ATM's bandwidth. 


Ensuring proper quality of service for ali 
the different types of traffic that your 
net will eventually carry requires a network 
that inherently. understands quality of 
service. ATM was designed to do just that. 


| The public network will become an ATM 
: network, so in the long run, carriers will 
offer companies financial incentives to 
switch to ATM. 


The implications are quite dramatic, par- 
ticularly for telecommunications compa- 
nies entering the market with a relatively 
clean technological slate. For these players, 
a bulk investment in ATM networking 
technologies, supplemented by smaller in- 
vestments in conversion technologies that 
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ATM's tremendous WAN bandwiltl: range (fram 45 Mbps up to 622 Mbps) 
means it can find its home nearly anywhere, while its high price means that, 
for now at least, it will stop short of the desktop. Telcos and large 
corporations have been the largest ATM adopters to date, 
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hang on the edge of the network, will allow 
for the “virtual” provision of multiple ser- 
vices on a single network. 

For example, you might see a provider 
with an ATM backbone offering frame- 
relay service over ATM. If that’s the case, 
the provider would supply you with an 
edge device that converts frame-relay 
frames to ATM cells (and the opposite at 
the destination end of a link). You might 
also see a provider use an edge device that 
simply carries your traffic (in its native 
frame-relay format) to a central office 
switch, which would handle the conver- 
sion to ATM cells. 

As the ATM standard grows more ro- 
bust and spreads, it will be increasingly 
easy for network managers to connect 
LANs scattered across the world using the 
technologies of their choice with the telcos 
of their choice. “Service providers will be 
able to offer Ethernet access on one side 
and Ethernet delivery on the other side, 
and what happens in between on their 
ATM backbone over the WAN will be 
transparent to the user,” says Doug Green, 
a product line manager with NetEdge (Re- 
search Triangle Park, NC). 


Getting over ATM 
Currently there are a number of efforts un- 
der way to carry traditional LAN traffic 
over ATM networks without the user hav- 
ing to worry about it. Basically, you'd like 
some type of edge device, such as a router 
or multiplexer, that has an ATM port on 
one side that connects to your wide-area 
service link and a LAN port on the other 
side that connects to your hubs or routers. 
The desktop environment would remain 
unchanged. So a user on an Ethernet LAN 
in one site who sends large files to a user 
on an Ethernet LAN in another site 
wouldn't know the file is being carried 
over an ATM link. 

Today this transparency might mean us- 
ing LAN emulation (commonly called 
Ethernet over ATM). This effort involves 
mapping Ethernet MAC addresses to ATM 
node addresses (see “ATM with a Twist of 
LAN," November 1995 BYTE). There's 
also an effort to carry IP over ATM. The 
Internet Engineering Task Force's RFC 
1577 Address Resolution Protocol speci- 
fies how to carry IP traffic over an ATM 
network. À number of vendors already 
support this protocol in their products. 

Then there's the effort by the Frame Re- 
lay Forum to carry frame-relay traffic over 
ATM permanent virtual circuits (PVCs). 
The Forum has come up with an Internet- 
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Cell-based ATM traffic is very different from traditional packet-based LAN traffic. In order to link your 
LANs through ATM, you'll need edge devices [basically routers) to perform the conversion. 


working Implementors Agreement that 
specifies how this can be done. Addition- 
ally, anumber of vendors, including Mo- 
torola, ACT, Stratacom, and Micom, have 
developed switch technology to carry voice 
over ATM (see “Voice Gets Framed,” Feb- 
ruary BYTE). 

IBM, through a developers’ group, has 
proposed a specification to carry Advanced 
Peer-to-Peer Networking (APPN) traffic 
over ATM. What’s interesting here is that 
IBM maps APPN class-of-service prop- 
erties to ATM’s quality-of-service fea- 
tures—a company sets traffic priority lev- 
els using its existing APPN network 
management tools. So, for example, you 
could give transaction-oriented traffic a 
higher priority than, say, file transfers. 
With these APPN levels of service de- 
fined, you could then run the traffic over an 
ATM network and tap the service’s built- 
in quality-of-service features that also al- 
low you to prioritize traffic. 

The upshot of all these efforts is that 
ATM might change how you choose 
WAN services. In the past, companies usu- 
ally settled on one networking technology 
for their backbone (e.g., T-1 or frame re- 
lay) and that choice dictated all connec- 
tivity choices after that. ATM changes the 
scenario by allowing you to use pretty 
much any access technology to feed into it. 

ATM could become a universal trans- 
port conduit that will enable companies to 
run anything over it. At the same time, 
they'll be able to use any type of WAN 
service as access into an ATM backbone. 


Thus, the ATM network's ability to sup- 
port multiple services not only forms the 
technological backbone for the next gen- 
eration of telcos, it also underpins a new 
business development strategy. 

Take the case of MFS Data Services. 
MFS is a competitive access provider that 
started out offering fiber-based network 
services in metropolitan areas but has used 
ATM over the last three years to develop a 
national and international data service. 
“MES is an example of a telco that has 
been able to start with a clean slate by 
building an ATM backbone," says VSG's 
Cochran. “It has allowed them to provide 
services quickly and have competitive ad- 
vantage." And as the ATM standard de- 
velops further to accommodate existing 
and emerging access technologies, it will 
allow them to provide a greater variety of 
services without the costs that come with 
building dedicated network services. 

The company rolled out one of the na- 
tion's first commercially available ATM 
networks in August of 1993. Tt deployed 
ATM switches, manufactured by New- 
bridge, and leased 45-Mbps DS-3 lines 
from long-distance carriers to link eight 
cities across the country. In February of 
1994, MFS stretched its network to Eu- 
rope. It now has 26 ATM switches 
throughout the world. 

“We would not be in the data business 
without ATM," confirms Bob Barbour, 
MFS’ director of marketing services. “We 
couldn't do the depth and breadth of prod- 
ucts that we do right now on a national 
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(Well, Almost.) 
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When you re on the Web, do foreign languages look like 
something from another planet? Chances are, they seem 


positively alien under English Windows. 

B B Atleast, they did. with Internet with 
an Accent, you can read and author Web pages in 
your language, and over 30 others, taking full 
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At last, you can discover opportunities all over 
the world, and not just where English is spoken. You 


can communicate in the language you speak, even 

if it isn't English. And you can finally access 
information from the Net's worldwide resources 
under any language version of Windows — 
whether it’s in Arabic, Finnish, Spanish, Russian, 
Portuguese, or any of over 30 other tongues. 
pe So if you're tired of being confined to English 
on the Web, contact your nearest dealer for more 
information. Or call us toll-free at 800-535-5256. Better 
yet, visit our Web site at http:/Avww.accentsoft.com. 
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and international basis. Every bit of our 
traffic that runs on a national basis runs 
over ATM, even if it comes in as Ethernet, 
frame relay, Token Ring, video, or wide- 
area voice exchange,” says Barbour. 

Reaping the rewards of ATM will prob- 
ably be more difficult and complicated for 
older, larger players that have made core 
investments in discrete data networks. 
Most of the RBOCs will have to upgrade 
their infrastructures to ATM while con- 
tinuing to support existing networks. 

But that is not stopping them from mov- 
ing forward with strategic ATM agendas. 
All the major telcos we talked to have 
plans for ATM at the core. The race is on 
among the carriers to get commercial traf- 
fic on ATM platforms that have been 
rolled out for tests. “Most if not all of the 
national carriers now have generalized 
ATM service offerings,” says Newbridge’s 
John Shaw. 

About half the local carriers, including 
the RBOCs, GTE, and the competitive ac- 
cess providers, have plans for ATM, ac- 
cording to Shaw. Over half of them have 
ATM services in at least their major met- 
ropolitan markets. “I think you will see 
close to 100-percent participation in ATM 
by the end of 1996 from all the major local 
carriers,” says Shaw. And many of those 
carriers will attempt to have widely dis- 
persed service coverage. 


Bringing It All Back Home 

The pressure has built up to a point where 
we are seeing a flurry of activity in the 
user community. In January, for instance, 
Educational Testing Services (Princeton, 
NJ), the venerable institution that admin- 
isters the SAT exams, tapped Bell Atlantic 
Network Integration to deploy and manage 
a $1 million ATM backbone network that 
will support voice, data, and eventually 
video traffic. 

The ATM network replaces an aging 
multiplexer-based network that provided 
connectivity for voice and the wide-area 
connections that used Cisco routers and 
SNA controllers. The move to ATM will 
increase bandwidth at least tenfold. 

In Colorado, University Hospital in 
Denver redesigned its entire 3000-user net- 
work and hooked up 52 ATM switches 
from 3Com. The network will consist of a 
155-Mbps ATM backbone to which are 
attached Ethernet switches that deliver 10 
Mbps to each desktop. 

Connecting the hospital’s eight-build- 
ing campus, the ATM network will support 
existing applications, plus lay the ground- 
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work for rolling out | 
new ones. For ex- 
ample, the hospital 
is interested in cre- 
ating a “filmless” | 
environment in its 
radiology depart- 
ment so that allim- | 
age modalities can 
be accessed through 
the network. In ad- 
dition, advanced | 
medical imaging 
functions, such as 
real-time ultrasound 
and cardiology 
video examinations, 
will be networked for physician access. 

ATM is also figuring prominently in 
the Dow Jones Investor Network/On-De- 
mand, a financial news service that uses 
full-motion video. MFS’ ATM and 
SONET-based network will be used to de- 
liver on-line access to a digital video li- 
brary of over 250 hours of recorded news 
events, interviews, corporate presentations, 
and market analysis. 

Users can access recorded video events 
on the service via a database search, or by 
choosing from a daily schedule stored on 
Dow Jones’ server. The video is then de- 
livered through the ATM network to cor- 
porate LANs that subscribe to the service. 

Of course, there’s one other area where 
ATM has the potential to alter commonly 
accepted approaches to networking. That’s 
when you use ATM in both the LAN and 
the WAN. Basically, you’d carry all traf- 
fic—LAN and WAN—over a single net- 
work. Such an approach turns the tradi- 
tional view of networking on its head. 

Traditionally, the low bandwidth of 
wide-area networks limited the perfor- 
mance of many applications. And your 
conventional Ethernet LANs, while offer- 
ing 10 Mbps, simply bogged down under 
the strain of too many users or bandwidth- 
hungry applications, such as imaging or 
videoconferencing. 

Many companies have opted to give 
their LAN users more bandwidth either 
by segmenting the LANS (less users per 
segment means more bandwidth per user) 
or by moving to higher-speed LAN tech- 
nologies, such as FDDI. A move to ATM 
could eliminate both the wide-area and the 
LAN bottlenecks at the same time. 


Barriers to Confront 
Notwithstanding the pioneer work being 
done by the companies we’ ve mentioned, 


The next two years will see continued expansion of ATM offerings. Telcos are 
buying new hardware and will no doubt soon offer many ATM services. 


the ATM champions still have some work 
cut out for them if they are to fulfill the 
expectations already being formed by the 
corporate networking community. 

The cost of ATM equipment still car- 
ries its own version of sticker shock. Mak- 
ing a desktop unit ATM-capable costs a 
minimum of $1000, and keeping a WAN 
connected via ATM can average $100,000 
per month when traffic exceeds 1.54 Mbps. 

As a matter of fact, the high cost of 
ATM is contributing to the continued at- 
traction of frame relay. Frame-relay tech- 
nology was supposed to be a stopgap mea- 
sure until ATM was ready for commercial 
release. But with frame relay capable of 
supporting up to 2 Mbps of throughput, it 
is proving to be a very viable LAN inter- 
connection solution at a fraction of the 
cost of ATM. Moreover, a broader cross 
section of the corporate marketplace will 
have to roll out applications similar to 
those of Dow Jones or University Hospital 
in order for a critical mass of native ATM 
end users to develop. 

That said, however, the increase in per- 
formance that ATM brings to both private 
and public backbone infrastructures is ex- 
citing. ATM's expanding ability to absorb 
existing solutions and offer a more cost-ef- 
fective delivery mechanism through a sin- 
gle integrated pipeline are proven. This 
will undoubtedly solve a lot of connectiv- 
ity problems for end users and make telcos 
a bundle of money. 

And with cable modems, who knows? 
Maybe even consumers will one day get to 
tear through cyberspace over an ATM- 
paved fast lane. M 


Lane F. Cooper covers broadband network- 
ing on a regular basis. You can reach him by 
sending E-mail to lcooper404@aol.com or to 
editors @ bix.com. 


LET’S TALK 


f you visited The BYTE Site earlier this year, you 

might have read—and even contributed to—the first 

draft of this column. How? By joining our “confer- 
ence on conferencing,” an open test of several ways to 
host threaded discussions on a Web site. Manifestations 
of electronic conferencing include Notes discussion data- 
bases, CompuServe forums, BIX conferences, and Usenet 
newsgroups. Because my working life has for a decade re- 
volved around a conferencing system—first Notes, then 
BIX—I find it difficult to imagine a workplace that isn't 
conference-enabled. Nevertheless, many are not, so I'll 
spell out what I mean by the term (see “What Confer- 
encing Is and Isn't" on page 78). 

There are two ways to support this kind of conferenc- 
ing on your Internet or intranet site. You can do it with a 
Net News Transfer Protocol (NNTP) server of the same 
sort your company, university, or Internet service provider 
may already use to connect to the Usenet. That's our fo- 
cus this month. Or you can do it with a Web server that 
runs one of a rapidly growing number of purely Web- 
based conferencing systems. That's next month's topic. 
A third option will soon emerge as commercial confer- 
encing systems such as Notes and SoftArc's FirstClass de- 
velop interfaces to standard Web browsers. 


Usenet-Style Conferencing 

For our first experiment I downloaded version 1.4 of the In- 
ternet news server (INN) from ftp.bsdi.com, compiled it, 
and installed it on our BSDI 2.0 server. If that sounds scary, 
it should. The Internet news server is a big, complicated 
beast. War stories fill the newsgroups that discuss how to 
master it (e.g., news.nntp.software). But if your goal is to 
set up your own conferences, you can skip most of the hard 


Netscape - [Private conferencing with NNTP?] 
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stuff. Maintaining a full inbound 
Usenet newsfeed is a fairly hard 
problem. Your server has to suck 
in up to 10,000 newsgroups' up- 
dates every day and delete enough 
messages to make room for the next 
batch. So why bother? Newsgroup 
data has become a commodity 
nowadays. If you don't supply it 
locally, your users can always get it 
from remote sites. 

Focus on INN as a stand-alone 
conferencing system and things 
get much simpler. Once I got it 
running, it took just one command 
to open our first global conference: 


We add 


ctlinnd newgroup 
bytetalk.conferencing 


of NNTP, 


conferenc- 
ing to The 
BYTE Site, 
and explore 
the merits 
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the Usenet's 


Two related trends make this 
venerable Unix command more 
powerful than it was five or 10 
years ago. Thanks to the growth of Internet connectivity, 
a site-specific conference such as this one can now play 
to a potential audience of millions. Thanks to the paral- 
lel growth of the Usenet, today's newsreaders are more 
powerful and flexible, so participants in NNTP-based 
conferences enjoy a richer experience. The Netscape 
reader, for example, activates URLs found in message 
texts to create a hyperlinked environment that feels like 
a Web browser. 

How did people discover and join bytetalk.conferenc- 

ing? I advertised it on our Web site. 
y=] Netscape users had only to click on the 


protocol 


ual 
Ele Edit View Message Go Options Window Help "e URL news://dev3.byte.com/bytetalk.con- 


Li- ; ay Rite qe 
e a 192.68.1.1 (defaut news hos!) 
cC devibtecom ———— ne 
(2) [bytetalk.conferencing SA 
Et) Jen Udell 


arencing 
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YTE Magazine - 


Ther T m ‘couterence on rental seen Em eE, secure. It 
will not be visible to you in-the Netacape newsreader. However with 


“another reader -- I've tried both WinVN and FreeAgent (see 


http: ://waw. byte. com art/netcol/cont. htm) -- I've been able to read and 
xor | to bytetalk.secure. To do so, you heve to configure the following 
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Netscape 2.0's newsreader flexibly accommodates multiple news servers and activates URLs in 
message texts. Unfortunately, it doesn't do authentication or off-line replication. 
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ferencing. That link invokes either Nav- 
igator 1.x’s browser-based newsreader or 
version 2.0's much snazzier stand-alone 
reader. Users of other browsers relied on 
their built-in readers (if available). Orelse 
they used stand-alone readers such as 
WinVN (http://www.ksc.nasa.gov/soft- 
ware/winvn/winvn.html) and Free Agent 
(http://www.forteinc.com/forte/agent/ 
index.html) for Windows, or Nuntius 
(http://www.inch.com/~aaron/ 
nuntius/nuntius.html) for the Macintosh. 
None of these was as seamless as Navi- 
gator 2.0, however. 

Microsoft’s Internet Explorer doesn’t 
yet honor the news://dev3.byte. 
com syntax; it requires you to configure 
dev3.byte.com as your default news serv- 
er, Likewise Free Agent and WinVN. If 
you’re already using these with your 
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WHAT CONFERENCING IS 


v/ It's both public and private. BYTE staffers use BIX to 
participate in public discussions on BIX and the Usenet. These 
discussions are an invaluable source of the information and the 
personal contacts we use to research, write, and edit this 
magazine. At the same time, in a private conference on BIX, we 
conduct an ongoing virtual staff meeting in which we exchange 
information and shape the editorial product. 


v It’s global. Global public conferencing means we can find 
people all over the world who bring information and ideas to the 
magazine. Global private conferencing means that BYTE staffers 
everywhere—in Peterborough, New Hampshire; New York, New 
York; San Mateo, California; Frankfurt, Germany; and elsewhere— 
are equal participants in the virtual staff meeting. 


V It's threaded. A threaded discussion organizes messages as a 
set of topics, each of which can grow a subtree of responses. 


V It's platform-neutral. Even in private space, it's hard to settle 
on a single client OS or application. BYTE editors are a stubborn 
bunch with eclectic tastes in software. In public space, a 

homogenous software substrate would be impossible to achieve. 


v/ It's capable of replication. Two forms of replication matter. 
Server-to-server replication can move conference data to places 
where it's in high demand and ensure availability by eliminating 
dependence on a single host. (BIX doesn't do this today; it's a 
single-host system.) Server-to-client replication enables mobile 
participants to read and post even while off-line. Many of us at 
BYTE use Galahad, an off-line reader for BIX, to replicate 
conference data to laptops. 


WHAT CONFERENCING ISN'T 


V It's not E-mail. E-mail and conferencing are so closely related 
that it's tempting to use them interchangeably. DON'T! E-mail is 
best for one-to-one or one-to-many communication; senders push 
messages to recipients. Conferencing is best for many-to-many 
communication; receivers pull the messages. These are 
fundamentally different modes. Sure, you can use cc:Mail's "Reply 
to all addresses" option to emulate conferencing, but the ensuing 
mailbox overload will drive everyone crazy. 


V It's not list-server-based discussion. List servers such as 
majordomo and listserv create the Internet version of cc:Mail's 
“Reply to all addresses" mode. | don't dispute that many useful 
list-based discussions thrive on the Internet today. One key benefit 
is privacy. You can make a list that users must ask to join. 
Another is archival storage. Mail-to-Web converters such as 
hypermail can turn list-based discussions into navigable Web 
collections. Add search capability and the discussion can become 
a high-quality information resource. 

Despite these advantages, list-based discussion is awkward. A 
site-specific newsgroup, by contrast, supports richer and more in- 
teractive discourse. And it retains the list's advantages. It can be 
made private. And since its messages use the same RFC 822 for- 
mat as do regular mail messages, it can also be made into an 
archive (see http://www.byte.com/art/netcol/conf.htm). 


v/ It's not chat. Interactive chat—a teletype party line—can be 
entertaining, but ít's not a very useful tool for goal-directed 
collaboration. The best group thinking emerges when there is time 
to absorb what's been said and compose a thoughtful response. 


regular news server, you have to recon- 
figure them to point at a different one. 
Netscape's promiscuity encourages 
users to hop among news servers just as 
they hop among Web servers. This un- 
conventional way to exploit NNTP could 


Free Agent lacks Navigator's promiscuity and hyper- 
textual richness. However, it does authenticate against 
private news servers, and it can replicate conference 
data to your laptop for off-line reading and posting. 


Free Agent -  [bytetalk.conferencing] 


augur a profound change in the relation- 
ship between the Usenet and the Web. 


Public and Private NNTP Servers 

I’ve tried both INN 1.4 and a Windows 
NT version called DNEWS (http://www 
.net-shopper.co.uk/software/dnews/in- 
dex.htm). INN runs on an Internet server 
and hosts both public and private confer- 
ences. Here's how to set up one of each: 


zda 


zn File _Edit Online Post TA TT AES EUR FER PN -$ 


 byleialk.conferencn Ei 


een tat 


bytetalk. secure 


> [+3} ven nd ind [Jon Udell) 
© [+] Replication bad (Andy Singleton) 


*:Read,Post:bytetalk:secure: 
bytetalk.secure 
*:Read,Post:::bytetalk.confer- 
encing 


These lines, which I placed in the file 
nnrpd.access, say: "Allow users from any 
IP domain (*) who authenticate themselves 
(user: bytetalk, password: secure) to read 
and post in bytetalk.secure. And let the 
whole world use bytetalk.conferencing." 

Most visitors to our test conference 
weren't able to join bytetalk.secure be- 
cause most were using Netscape Naviga- 
tor 2.0; unlike Forte's Free Agent and 
WinVN, it does not support authentica- 
tion. "Authentication worked in Netscape 


1.x, but we broke it in version 2.0," ex 
plains Netscape product manager J.F. Sul- 
livan. "It'll be fixed in 2.1." 

Since NNTP exchanges credentials as 
clear text, this casual form of security 
won't adequately protect confidential dis- 
cussions conducted on the public Inter- 
net. Why use it at all, then? It's a tool for 
social engineering—the NNTP equiva- 
lent of an invitation-only list. If you need 
more robust security, put the NNTP serv- 
er behind a firewall or (as we're doing 
with DNEWS) on a LAN that doesn't 
connect to the Internet. 

Alternatively, you can use the Netscape 
News Server; it wraps Secure Sockets 


©  33using news fo: conferencing ("Christian Peper, using NS 
8 Rale Needleman ———————Á——Ó 9] E : 
|| ea LN EL usenet manies web? (Don Udel — — 


Christian Peper, using NS200b6" 
ta Dan Mas 


Christian Peper, using NS200b6 wrote: 
> 


> | guess what you're saying is that we need more dedicated newsservers 

> than the "1 cary all" servers we have now. Good ideal But it can only 

> work if users ate able to switch newsserver quickly as they read 

> articles. Sort of like hypertext. 

> When you tead something of interest to you and there's a URL present you 
> click on that to take you to a source of more information (you hope}. Now 
>, il we could be something like that for news articles we'd be one step 

> ahead. Maybe FAQs can be carried globally, containing embedded links to 
> the appropriate newsserver with the article history. Then, instead of 

> only home pages, we can alsa include the entire usenet population into 
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THE INTERNET SHOULD BE SO EASY. 


WITH PIPELINE, THE INTERNET IS AS EASY AS STEALING CANDY FROM A BABY. 
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Layer (SSL) security, as well as simplified 
setup and administration, around the core 
INN. The URL for our conference would 
then become: 


snews://dev3.byte.com/bytetalk. 
conferencing 


You'd need a Netscape browser in or- 
der to join this kind of conference. Navi- 
gator 2.0's broken authentication wouldn't 
matter much in this case because you'd 
be communicating with the news server on 
a secure port. 


Two Forms of Replication 
NNTP technology can handle both neces- 
sary forms of replication: server-to-server 
and server-to-client. You can use server- 
to-server replication to move data nearer 
toits users. We probably wouldn't because 
none of our satellite offices has more than 
a handful of employees. But if your com- 
pany has several large divisions, you'd 
probably want to set up local pools of con- 
ference data on a server at each division. 
Server-to-client replication matters 
more to us because BYTE editors often 


A Modest 
Proposal 


Why don't Usenet conversations 
live as long as Web documents? 
It's an accident of history. But 
the Internet's evolution could 
create a new role for tried-and- 
true NNTP technologies. 


Bookmark a Web document 
and, most likely, it will still be 
there a month later. Bookmark 
a Usenet article, though, and 
most likely it will have expired 
in a month. Why this asym- 
metry? NNTP's roots go deep- 
er than HTTP's—back to when 
newsgroup replication was the 
only way to ensure reliable ac- 
cess to conversational data 
from all points on the Inter- 
net, including intermittently 
connected nodes. 

Times change. Now Web 
sites routinely offer unique 
collections of documents, per- 
haps mirrored to a few other 
sites, but more often not be- 
cause a single site, can be 
available to nearly the whole 
Intemet. So the question aris- 


es: Why flood the Internet with 
redundant Usenet data? Like 
many other internet service 
providers, both of the local 
New Hampshire outfits | use 
carry relatively full newsfeeds. 
How many of these ISPs' cus- 
tomers are really active in the 
likes of, say, comp.theory.cell- 
automata? Few or none. But 
the newsgroups these folks 
do join churn so quickly—to 
make room for the next batch 
of mostly unread data—that 
members who don't tune in 
almost daily miss much of the 
action. The Usenet is a swift- 
ly flowing river and, as Hera- 


clites observed, you can't step 


into the same river twice. 

Or can you? Imagine an- 
other Internet where collec- 
tions of related documentary 
and conversational data live 
side by side, each collection 
on its site (or small group of 
mirror sites). The cell au- 
tomata theorists, for exam- 
ple, run one site in Europe 
(mirrored to the U.S. and 
Asia), which hosts both the 
documents and the discus- 
sions these researchers cre- 


ate. Likewise the snowboard- 
ers, the knitters, and the foot 
fetishists. Members of these 
groups can refer to other 
groups’ sites where, as on 
their own sites, documents 
and discussions are carefully 
preserved and interwoven. 

Who will decide which of 
several rival snowboarding or- 
ganizations gets to be the of- 
ficial site? There doesn't have 
to be one official site. If snow- 
boarding discussions con- 
centrate on several, or even 
several dozen, sites, then 
tens of thousands of sites 
don't have to carry this ma- 
terial. Multiplying this effect 
by the 10, 0004 newsgroups 
extant on the Usenet today 
yields a massive reduction of 
network traffic. The quality of 
discourse within each group 
can improve. Today there's 
little incentive for participants 
to weave a rich fabric of dis- 
cussion because the medi- 
um is too ephemeral. But if 
discussions live for months 
rather than days, they can 
grow and deepen i in ways that 
aren't possible now. 


need to work on airplanes or in other 
places that lack network connections. 
Forte's excellent Free Agent handles off- 
line reading and posting nicely. Mark the 
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messages you want to save and it'll stash 
them on your local disk. Read and reply 
off-line, then resynchronize the next 
time you connect. 

Neither of these forms of replica- 
tion challenges the sophistication of 
Lotus Notes. But as with Web tech- 
nology, the great strength of Usenet 
technology is its universality. NNTP- 
based tools are inexpensive or freely 
available, they're lightweight, and 
they run on a global network in both 
public and private modes. Unlike 
HTTP, NNTP hasn't yet grown mod- 
ern extensions. But that could change 
dramatically this year. 


The Future of NNTP 
I can’t say that bytetalk.conferenc- 
ing was an unqualified success. 
Usenet technologies are still dia- 
monds in the rough. NNTP isn’t state- 
less like HTTP, and communication 
suffers when connections are poor. 
It doesn’t cross firewalls as easily as 
HTTP. No one newsreader has all the 
desirable features—rich hypertextu- 
al presentation, off-line replication, 
easy access to multiple servers, au- 
thentication. Servers lack tools for 
pruning and reorganizing discussions. 
Despite all these disadvantages, 


though, bytetalk.conferencing became a 
useful and widely read ad hoc discussion 
involving participants all over the world. 
Note that this conference relied on no 
commercial software. Many businesses 
refuse, for valid reasons, to base infra- 
structure on crusty old Unix shareware. 
But let's separate implementations from 
protocols. It's the protocols that really 
matter. HTTP, SMTP, and NNTP all 
evolved on a global network and are there- 
fore proven scalable. 

Consider mail. Does the notoriously 
complex sendmail utility scare you? It 
should. But for $495 you can buy Soft- 
ware.com's outstanding SMTP/POP3 
server. It runs on Unix and on Windows 
NT; it's as easy to use as any LAN-based 
E-mail package; it's a supported product; 
and it connects you to a planetary com- 
munication system. 

In the same vein, I expect we'll soon 
see commercial reimplementations of 
NNTP servers and clients. Will these ush- 
er in a new era of Usenet-style confer- 
encing and spur NNTP innovation? It 
could happen. Alternatively, Web-based 
conferencing systems could prevail. We'll 
explore some of these next month. BM 


Jon Udell (judell @ bix.com) is BYTE's executive 
editor for new media. 


MOBILE 
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What kind of mobile gear you need depends on where you are. We test 
tools to keep you connected on a plane, in a car, or in your hotel room. 
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Different notebooks address 
different needs. We test the 
top nine portables for three 
key business applications. 


neacn beyond 

Windows 95's remote access | 
is strong. We evaluate seven | 
packages that can make it 


even stronger. 


»tay Connected 95 
No one communications tool 
is right everywhere, every 
time. We test seven PC Card 
modems and update the 
latest trends in cellular 
modems, two-way paging, 
and packet-radio networks. 


103 


Capturing information is only 
half the measure of a PDA's 

worth. We rate five PDAs on 

how easily they transfer data 
to your primary system. 
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RUGGED 
PORTABLES 
WITH LOTS OF 
SLOTS 


Dolch Computer Systems builds portable computers for indus- 


A 


trial and military applications that must withstand the rigors of 
rough treatment and harsh environments — demanding massive 
expansion capability and the performance of a high-end desktop. 


GRIT, GRIME AND WATER PROOF 
Dolch builds the world’s toughest portables for sophisticated 
military and industrial users. 


(] Tested to Military and NEMA Standards — Shock to 50Gs 
Q Completely Sealed Systems — NotePAC™ Runs in the Rain 
(J) Add-in Protection — Unique Card Retention System 


pea oà 


MASSIVE EXPANSION 
The PAC™, L-PAC™ 

: : (Light-PAC) and NotePAC 

m = = Ee me families offer a wide variety 


b 


À 


PTAA i 


of slot and drive specifica- 
tions. Systems can be tai- 
lored to precisely match the 


et 


application requirements. 


(J) From 1 to 7 Expansion Slots — ISA, EISA, PCI and PCMCIA 
I Up to 4 Drive Bays — Tape, CD-ROM, Removable, etc. 
LU Configurable System Power — 100 watts to 350 watts 


UNRIVALED PERFORMANCE 
Dolch PAC portables are available with a broad range of perfor- 
mance options — meeting or exceeding all the best of desktops. 


co ai 


(J CPU Options — 486 up to Dual Pentium at 150MHz 

L1 Displays — 16.7 Million Colors or Daylight Readable Mono 
(J Active Matrix TFT Screens — Up to 12.1-inches 

Resolution — 640 x 480, 800 x 600 and 1024 x 768 

Q Graphics Performance — In Excess of 115 WinMarks™ 

L1 Drives — EIDE or High-speed PCI SCSI — Up to 9 GB 

( Memory — High Speed Cache and EDO DRAM 


Dolch Computer Systems | 
3178 Laurelview Ct. IB Ic | 

Fremont, CA 94538 USA O C A. 

Tel. 510.661.2220 ; Fax 510.490.2360 


Web Site — http://www.dolch.com 
CALL TODAY: 1.800.995.7580. 


Circle 147 on Inquiry Card. 


PERFECT-FIT PORTABLES 


MARTY JEROME 


id good-bye—and good rid- 
dance—to all-in-one, gener- 
al-purpose notebooks. Better 
yet, paint thern red and see if the Swiss 
Army will take them. For real work, 
your portable computer must have 
nothing more and nothing less than 
what you need to do your job. 

The good news is that notebook 
makers are diversifying their product 
lines rather than searching for magic 
combinations of features that will 
please everyone. The result? You can 
choose from among various form fac- 
tors, displays, storage components, and 
graphics systems to get a portable that 
doesn't weigh you down unnecessarily 
or leave you feeling compromised. 

Whth this in mind, we tested the lat- 
est crop of notebooks and ultraportables 
for their suitability in three important 
areas: word processing/E-matl, presen- 
tations, and as an all-in-one computer 
for the road and office. Our ratings iden- 
tify the top picks as well as significant 
runners-up in each category. 

Our evaluations revealed that design 
diversification is a thriving concept, 
even given the constraints of a porta- 
ble's tiny form factor. Consider CPUs, 
for instance. Only two years ago, pro- 
cessors for portables differed primar- 
ily in clock speed. Today they differ 
by whole generations of CPUs. 

For Windows portables, 75- and 
100-MHz DX4 CPUs define the low 
end of the market. But with Cyrix nip- 
ping at its heels, Intel is in a mad rush 
to move the portable market to low- 
voltage 75- and 90-MHz Pentiums. Faster 120- and 133-MHz 
versions are already showing up (and appear in some of the mod- 
els we tested). These multi-multimegahertz portables use Intel's 
32-bit Peripheral Component Interconnect (PCI) chip set, which 
supports advanced memory technologies, such as extended data 
out (EDO) RAM and synchronous DRAM (SDRAM). The chip 
set also provides crafty power management to keep in check the 
confounding thermal problems caused by faster clock speeds. 

Intel nemesis Cyrix now offers its 100-MHz 5x86 as a lower- 
cost alternative to the 90-MHz Pentium. Based on a 32-bit ar- 
chitecture, the chip includes a 64-bit internal core and on-board 
power management that reduces charge consumption to 2.9 W to 
abate heat problems. Epson is already using the CPU in its new 
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We choose the best notebooks 
and ultraportables for three 
important business applications 


line of notebooks, and sev- 
eral other vendors—includ- 
ing IBM and Compaq—are 
eyeing it. 

Meanwhile, Apple has 
migrated its entire Power- 
Book family to the PowerPC processor to harness the speed of 
RISC computing. Windows users can run their applications (al- 
beit slowly) via Insignia Solutions' SoftWindows. IBM has also 
embraced RISC for the road with a family of PowerPC-based 
ThinkPads. 

CPUs aside, full multimedia capability is today's key distin- 
guishing feature among portables within a family. Sound Blast- 
er-compatible, 16-bit audio circuitry has been standard equipment 
on notebooks for three years. Bigger—and heavier—notebooks 
often feature dual stereo speakers built into the case. But on the 
whole, reproduction quality remains dreadful, especially if you 
plan to use voice-overs or sophisticated soundtracks. Traveling 
presentations still demand a pair of external speakers. — 
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Vendors are stampeding to integrate 
CD-ROM drives into their machines. The 
most popular implementation is a remov- 
able drive that attaches to the notebook 
through an Enhanced IDE (EIDE) con- 
nector. You can swap out the CD-ROM 
drive with a floppy drive, a second hard 
drive, or a second battery in more-ad- 
vanced portables. 

CD-ROM drives are big, and their pig- 
gish power demands mean that notebook 
batteries have grown in size and heft. So 
grows the notebook itself. Many portables 
that spent the early 1990s trimming down 
to under 6 pounds are now bloating back 
up to the size and weight of older laptops. 

LCD panels share in the blame. The 
10.4-inch screen was last year’s standard; 
this year’s benchmark is the 11.3-inch pan- 
el. Even bigger screens are coming; wit- 
ness the 12.1-inch display sported by the 
IBM ThinkPad 760CD we chose as the 
top notebook for multimedia presentations. 

Does burgeoning size mean you'll be 
back to lugging an | 1-pound turkey as you 
race between concourses at O' Hare? Not 
at all. High portability is still in great de- 
mand. Many of us are happy to forgo big 
screens and multimedia capability for slim 
form factors and light weight. In fact, when 
choosing which compromises you are— 
and are not—willing to live with in a por- 
table, throbbing shoulders should enter 
into your considerations early on. 

We considered portability, analyzed 
CPU choices, and threw multimedia ca- 
pabilities and displays into the mix as we 
chose the best systems for our three key 
business applications. Here's a closer look 
at the portables that rose to the top. 


Word Processing/E-Mail 
While high-end multimedia notebooks gar- 
ner the most attention these days, many 
of us use a portable primarily as a travel 
tool for light word processing, E-mail, fax- 
es, and scheduling. Unobtrusiveness, long 
battery life, and usability take precedence 
over power and sophisticated features. The 
machine should claim only a part of your 
briefcase. Ideally, it should be configured 
with 8 MB of RAM (unless you're run- 
ning Windows 95, in which case you'll 
need 16 MB), a 500-MB hard drive, and 
a dual-scan color display, which costs and 
weighs less than a thin-film transistor 
(TFT) panel and thwarts the prying eyes 
of nosy fellow passengers and colleagues. 
Despite several fine attempts at an un- 
der-5-pound portable, subnotebooks—or 
ultraportables—stalled as a category. Users 
became leery of their compromises. But 
Toshiba's Portégé changed all that. Slight- 


84 BYTE MAY i996 


ly larger and heavier than other subnote- 
books (see the table "Features for the Fast 
Lane" on page 85), it brought together a 
perfect alchemy of size trade-offs and fea- 
tures when introduced three years ago. 

The new Portégé 610CT packs a 90- 
MHz Pentium, 8 MB of EDO RAM (ex- 
pandable to 40 MB), a 685-MB hard drive, 
and a serviceable, if small, 94-inch color 
display (either TFT or double supertwist 
nematic [DSTN]). No, the machine is not 
made for running Photoshop or CAD ap- 
plications, but for work on the road, you 
won't experience any power shortages or 
feel cramped for expansion space: The 
610CT includes two PC Card slots (two 
Type II or one Type III) plus serial, paral- 
lel, and VGA connectors. It also has audio- 
in and audio-out jacks and 16-bit sound. 

The Portégé's success really derives 
from its keyboard, which is 90 percent the 
size of traditional notebook keyboards. 
This keyboard proves that less is more, 
because it's exceedingly well designed. 
Toshiba packed the QWERTY keys dense- 
ly but comfortably for typing. Half-size 
function keys line up in a row along the 
top; tiny PgUp, PgDown, Home, and End 
keys gather in a column on the right. 

However, the design has one irksome 
flaw: The Home key elbows into the Back- 
space key. Tight quarters? Yes, but kudos 
to the expansive wrist rest and large con- 
cave mouse buttons, which allow your 
palms to relax while you work. 

Not everyone will agree that Toshiba's 
frugal use of space is comfortable. Fortu- 
nately, there are alternative designs. For 
a similar configuration, IBM's ThinkPad 
701C (aka Butterfly) takes a fresh ap- 


proach to keyboard comfort. If your fingers 
simply can't adapt to the Portégé's under- 
size keyboard, the Butterfly is a godsend. 
When you open the lid, the keyboard ex- 
pands to reveal a full-size notebook key- 
board (an inch overhangs each side of the 
machine, but the keyboard feels solid and 
responsive). There's no wrist rest. 

The keyboard isn't the Butterfly's only 
asset. The system is smaller than the Por- 
tégé and about a half pound lighter. The 
Butterfly's 10.4-inch TFT or DSTN dis- 
play is nearly a diagonal inch larger than 
the Portégé's. The 540-MB hard drive is 
removable. There's a digital signal proces- 
sor (DSP) that doubles as a built-in 14.4- 
Kbps fax modem and telephone (like the 
Portégé, the Butterfly has an integrated 
microphone). The Butterfly has two PC Card 
slots (for two Type II or one Type III card). 
There's even an Infrared Device Associa- 
tion (IRDA)-compatible infrared port. 

So what's not to like about the Butter- 
fly? First of all, its CPU is a modest 75- 
MHz DXA, and IBM has no current plans 
to upgrade it. Its floating-point and inte- 
ger performance numbers (see the figure 
“By the Numbers" on page 90) are disap- 
pointing compared to the Portégé s—but 
remember that we're considering the sys- 
tems primarily as word processing and E- 
mail tools. 

Another disappointment is the small 
nicad battery; its real-world charge life is 
well under 3 hours. For an additional $150, 
you can buy a lithium-ion battery, which 
should boost the charge by about 20 per- 
cent (we highly recommend this option). 
The Butterfly is a solid alternative to the 
Portégé, especially if you place your high- 


Vendor 


Apple 


Apple 


Compaq 


Gateway 


IBM 


IBM 


NEC 


Toshiba 


Toshiba 


Model 


Macintosh 
PowerBook 
5300ce 


Macintosh 
PowerBook 
Duo 2300c 


LTE 5100 


Solo 


ThinkPad 760CD 


ThinkPad 701C 


Versa 4050C 


Tecra 700CT 


Portégé 610CT 


PERFECT-FIT PORTABLES SPECIAL REPORT 


FEATURES FOR THE FAST LANE 


Price” 


$5999 


$3958 


$6428 


$4599 


$7584 


$3798 


$4971 


$5999 


$4678 


*As configured for testing. 


est priorities on screen and keyboard size. 
But not so fast, counter Macintosh users. 
The PowerBooks have been leaders in 


Presentations 


What You'll Need: 


90-MH2 lor faster) Pentium 
or 100-MHz 603e 


Accelerated video 


10.4-inch TFT display 
(preferably larger) 


1 GB or more 
of hard disk space 


16 to 32 MB of memory 
16-bit audio 
External speakers 


Integrated 
CD-ROM drive 


Top Choice: 


IBM ThinkPad 760CD 
(shown) 


CPU Display Size Weight Key Features 
(inches) (pounds) 

117-MHz 10.4-inch 11.5x8.5x2.2 6.4 Fast performance 

PowerPC 603e active-matrix 

100-MHz 9.5-inch 10.9x8.5x1.5 4.8 Fast performance 

PowerPC 603e active-matrix 
or dual-scan 

90-MHz Pentium — 10.4-inch active 12x9x2 TS Fast PCl-bus 
matrix; 11.3-inch graphics 
dual-scan 

120-MHz Pentium 10.4-inch 11.8x8.8x2.0 6.4 Fast performance 
active-matrix 

90- or 120-MHz 12.1-inch Jd x8.30421 74 Large display 

Pentium active-matrix 

75-MHz DX4 10.4-inch 9.7 x 7.9x1.7 4.5 Full-size keyboard 
active-matrix 
or dual-scan 

90-MHz Pentium 10.4-inch 117 x95x2.1 6.6 Impressive 
active-matrix modularity 

120-MHz Pentium 11.3-inch 11.6 x 8.81 C9 Fast performance; 
active-matrix x 2.06 PCI bus 
or dual-scan 

90-MHz Pentium 9.5-inch 9.9 x 7.9 x 2.0 4.8 Balance of 
active-matrix features 
or dual-scan and portability 


portable ergonomics for years. Even if Book Duo 2300c certainly makes a good 


your usual applications run under Win- 
dows, OS/2, or Unix, Apple’s new Power- 


case for joining the Macintosh fold. 

The 2300c’s PowerPC 603e delivers far 
better performance than the Butterfly’s 
DX4 and the Portégé’s Pentium in the in- 
teger tests: 1.65 for the 2300c versus 0.88 
for the Portégé. PowerBook usability is 
just as significant. Apple’s keyboard makes 
no compromises. There’s a new trackpad 
pointer, which lets you double-click by 
tapping the pad itself—no need to use 
mouse buttons. It lacks the precision of 
the pointing stick used on both the But- 
terfly and the Portégé, but we found it easy 
to adapt to the trackpad. Finally, the wrist 
rests on other portables, like the Portégé's, 
are yeoman attempts to emulate the de- 
sign pioneered by the PowerBook: The 
2300c's wrist rests won't disappoint. 

The charge life from the 2300c's nick- 
el-metal-hydride (NiMH) battery is better 
than what you get from either of the porta- 
bles with lithium-ion batteries. The 2300c 
features a 750-MB hard drive (or an op- 
tional 1-GB drive). Apple finally bumped 
up the display from just 8.4 inches to a us- 
able (but still small) 97 inches. It's avail- 
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12.1" DISPLAY, 
1024 x 768 
RESOLUTION — | 


Watch brilliant colors spring to life on a 
display so large, it rivals desktop monitors. 
1024 x 768 resolution provides the sharpest 
images ever found in a portable and 64% 
mote workspace than 800 x 600 resolution. 
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ZOOMED VIDEO — 


Toshiba's innovative Zoomed Video 

(ZV) architecture drives portable 

multimedia into an amazing new 

dimension. Simply insert an industry 
standard ZV PC Card and the task of 
transferring video data is automatically 
offloaded from the system bus, This means you 
get advanced multimedia capabilities such as 
video conferencing, on-screen television and support 


of current MPEG! and future MPEG2 video playback. 


- 
CARDBUS 


Tecra’s two PC Card slots support 16-bit PC 
Cards and are ZV card and CardBus ready. 


I E CRA * 16MB of high speed EDO memory + Integrated 28.8Kbps data/fax modem with * year limited warranty 
720CDT (expandable to 144MB) telephony capabilities * Toll-free technical support — 


oi - * Removable 1.2 billion byte (71.1368) HDD Supports two Type Il or.one Type ITI 16-bit 7 days a week, 24 hours a day 
1024 x 768 resolution * PCI system-bus architecture PC Catd(s); ZV card and 32-bit CardBus ready Designed for 
710CDT  HiQVideo" multimedia PCI graphics controller + Infrared data port (IDA«compliant) 


* B00 x 600 resolution with 64-bit BirBLT graphics acceleration, * Optional Desk Station” V Plus docking station 
BOTH MODELS interpolation and scaling * Optional NoteDock” IT Enhanced Port Replicator 
* 12.1" dia. color active matrix display * Modular 6X CD-ROM drive * Pre-installed software: Windows® 95 or MS-DOS® $ 
* 133MEz Intel Pentium® Processor (2.9v) — * Lithium Ion battery with Windows® for Workgroups, Indeo™ video, and Microsoft” j z 
with 256KB of level 2 cache * 16bit Sound Blaster” Pro compatible audio system Synchro“ Multimedia Connect" Windows'95 pe nti um 
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©1996 Toshiba America Information Systems, Inc. All specifications and availability are subject to change. All products indicared by trademark symbols are trademarked and/or 
registered by their respective companies. Intel Inside and Pentium Processor Logos are trademarks of Intel Corporation. Intel ProShare software courtesy of Intel Corporation. 


133MHz IN FULL 


NEW TECHNOLOGY 


__ RAEMOTION VIDEO 
| The new HiQVideo" PCI graphics controller with 
: 64-bit BitBLT turns multimedia fantasy into fact. 


With hardware zoom and YUV to RGB conversion, 
you can have full-screen, full-motion video with an 
amazing depth of color and high-quality resolution. 


INTEGRATED 
COMMUNICATIONS 


Join a conference call from your notebook. Switch to 
1 answering machine mode while you prepare a fax. 
ba A built-in 28.8Kbps data/fax modem, fullduplex 

speakerphone and R11 phone jack put a world of 
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NEW TECHNOLOGY 
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Se 6X CD-ROM Get 50% more speed 
| than a 4X CD-ROM when accessing video, sound 
and data on CD. Or, using Toshiba’s SelectBay; 


interchange the modular CD-ROM drive with the 
flobpy disk drive in seconds. 


THE NEW TECRA THE NEWEST TECHNOLOGY. Tecra combines the and E 


new 133MHz mobile Pentium" processor with screaming-fast PCI architecture and Zoomed Video UH, 
technology that brings unprecedented video and graphics performance into the portable realm. — 


T advanced communication features at your fingertips. 


MOTION. 


NEW TECHNOLOGY 


133MHz PENTIUM 
TECHNOLOGY 


Tecra combines the fastest notebook processor 
available today with a 256KB level 2 cache and 
EDO memory expandable to 144MB. The PCI 

architecture offers blazing video and data throughput 
while Tecra's 2.9v CPU delivers premium perfomance 
without compromising battery life. 


DESK STATION V PLUS 


Unlock all the expansion possibilities you need 
with two PCI/ISA expansion slots, an additional 
dedicated PCI slot and two Type IIl PC Card slots 
(32-bit CardBus ready). Desk Station" V Plus 
also features Windows’ 95 hotdocking capabilities 
and a SelectBay for the ultimate in convenience 
and flexibility. 
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And with memory expandable to 144MB, you can have more than you've ever experienced in a notebook computer. Add to that 
a giant 12.1" display and a 1.2 billion byte hard drive and you've got a system that will put you in full motion instantly. For more 
information visit the Toshiba website at http://www.toshiba.com, or for a dealer near you, call 1-800-457-7777. 


In Touch with Tomorrow 


TOSHIBA 


The World's Best Selling Portable Computers. 


Circle 150 on Inquiry Card. 
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able as a TFT, DSTN, or gray-scale panel. 

What’s the downside to the 2300c? It’s 
slightly bigger than the other machines, 
and it weighs as much as the Portégé. Ex- 
pansion is limited. You get just a slot and 
an RJ-11 connector for an internal mo- 
dem. There’s a small serial port that can 
function as a LocalTalk network port, a 
printer port, or a modem port. 

The 2300c can plug into a docking sta- 
tion (yes, the new Duo 2300c is backward 
compatible with old Duo docking stations). 
But there are no PC Card slots and no in- 
frared port. Another disappointing note: 
The machine is wired only for 8-bit sound. 

In the end, the 2300c is competitive with 
the Windows subnotebooks, but it’s not 
superior to them. Its main advantages are 
performance, ease of use, and the conve- 
nience of taking the Mac OS on the road. 


Presentations 

Praise multimedia. It might not make us 
more productive, but it’s helping to kill 
off the flip chart, that staple of presen- 
tations that glazes the eyes and numbs the 
mind. Color, animation, 24-bit images, 
and movement all breathe life into ideas. 
Used judiciously, a presentation notebook 
might pay for itself in cinched sales. 

Just beware that good presentation note- 
books are expensive and heavy, and their 
battery life is woefully short. None of this 
is surprising considering what it takes to 
bring multimedia on the road. First off, 
you need a speedy CPU: At a minimum, 
choose a 90-MHz Pentium or a 100-MHz 
603e with accelerated video and a 10.4- 
inch TFT display. You also need 16 to 32 
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MB of memory, 16-bit audio (with exter- 
nal speakers), and an integrated dual- or 
quad-speed CD-ROM drive. Finally, you 
need as much hard disk capacity as you 
can afford—1 GB is a good starting place. 

The IBM ThinkPad 760CD is a good 
ending place. It combines innovative tech- 
nology and a shrewd design. Powered by a 
90- or 120-MHz Pentium processor with 
a 256-KB L2 cache, the 760CD brings to 
the party the first 12.1-inch TFT display— 
suitable for audiences of four without mak- 
ing you resort to an external monitor. 

The 760CD offers MPEG-1 and MPEG- 
2 compression, as well as NTSC and PAL 
video support. It also features a 28.8-Kbps 
fax modem with telephony (a microphone 
is integrated into the display case), leaving 
the PC Card slots (two Type II or one Type 
III) free. Infrared is standard. 

Pop up the keyboard, and you can swap 
the quad-speed CD-ROM drive for a sec- 
ond 1.2-GB hard drive or a second lithium- 
ion battery. With 2.4 GB of total hard disk 
space, why shackle your presentations to 
the slow access times of a CD? The audio 
supports MIDI and WAV files, and there 
are two integrated speakers. Too bad the 
sound reproduction is terrible. 

The 760CD is big and heavy enough to 
give Schwarzenegger aching muscles— 
especially when you pack along an extra 
battery and external speakers. And the ma- 
chine's $7584 price tag may rock your pur- 
chasing manager back on his or her heels. 
But as a strategic sales tool, the system 
can pay back its price quickly. 

Is the 760CD's size and price too much 
to handle? Don't worry; this part of the 
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market is robust enough to offer choices 
rather than compromises. Gateway's Solo 
delivers nearly 25 percent faster perfor- 
mance than the 760CD using the same 
120-MHz Pentium. And like the 760CD, 
the Solo can render 800- by 600-pixel res- 
olution, albeit on a smaller 10.4-inch TFT 
display. Best of all, the notebook weighs a 
pound less than the ThinkPad 760CD. 

There's no MPEG support, and the dual- 
speed CD-ROM drive swaps out only with 
a floppy drive. But the 1.2-GB hard drive 
is removable, which lets you put multiple 
presentations on separate drives. The ma- 
chine comes with an infrared port, 16 MB 
of RAM (the 760CD comes standard with 
only 8 MB), and an extra lithium-ion bat- 
tery. If that's not compelling enough, look 
at the Solo's price tag: $4599. 

NEC's Versa 4050C also offers an 800- 
by 600-pixel, 10.4-inch TFT display. But 
it's a modest machine in terms of perfor- 
mance and capabilities. The CPU is only a 
90-MHz Pentium, although it comes with 
a 256-KB L2 cache. The dual-speed CD- 
ROM drive is not as fast as the ThinkPad 
760CD's quad-speed drive, but it swaps 
out with a floppy, a second hard drive, or 
a second lithium-ion battery. An 810-MB 
hard drive is standard (you can buy a 1- 
GB drive as an option). 

The Versa is heavier than the Solo, but 
smaller. Like the Solo, it comes with in- 
frared capabilities, dual speakers, and an 
expansive wrist rest. In other words, the 
Versa offers greater modularity, which ex- 
pands your range of options for taking a 
show on the road. But the machine isn't 
as powerful as the Solo. 


All-in-One Computer 

Increasingly, the corporate rule runs thus: 
“Only one PC per employee; choose any 
PC you like, but choose it carefully." 

But what exactly makes a notebook a 
desktop replacement? First of all, you don't 
want to compromise even 1 MHz of pow- 
er. A 90-MHz Pentium or 100-MHz Pow- 
erPC 603e should be the minimum CPU 
you accept. Accelerated graphics are req- 
uisite. Bonus points go to machines with a 
local bus. And you'll want at least 16 MB 
of RAM (EDO or SDRAM, if possible) 
and a 750-MB hard drive— preferably 
larger and removable. The machine should 
feature full multimedia capability, incIud- 
ing 16-bit sound with a standard comple- 
ment of audio jacks, and a dual- or quad- 
speed CD-ROM drive—through a docking 
station, if not in the machine itself. 

Even if you use an external monitor 
at the office, the TFT LCD panel should 
measure at least 10.4 inches. You'll want 
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lithium-ion batteries for all these charge- 
draining technologies. Two PC Card slots 
are mandatory; an IRDA-2 infrared port 
can be useful. You'll also want a port repli- 
cator, if not an actual docking station. The 
best replicators include not only serial, 
parallel, keyboard, and VGA attachments 
but also a network connection. 

Where do you find such a machine? 
Look no further than Compaq's LTE 5100. 
Its 90-MHz Pentium is augmented by a 
256-KB L2 cache. Its performance is for- 
midable: You'll hardly believe that you're 
working on a portable PC, especially when 
the video is running on an external moni- 
tor. A speedy graphics accelerator runs on 
the PCI local bus and renders a resolution 
of 800 by 600 pixels on the LCD. 

You can expand the machine's standard 
8 MB of RAM to a whopping 72 MB. 
Drive options range up to 1.2 GB. Better 
still, you can put a second hard drive into 
a bay on the machine that alternately holds 
a floppy drive, a dual-speed CD-ROM 
drive, or a second lithium-ion battery. With 
two hard drives, total storage can reach 
2.7 GB. You can swap any of these com- 
ponents on the fly; the lock mechanisms 
and component bays are well designed. 

The 5100 comes loaded with as much 
multimedia capability as you'd want from 
a general-purpose system. MPEG-2 play- 
back data compression is standard. There's 
also video-capture circuitry that supports 
NTSC and PAL formats. The 5100 has its 
own built-in speakers, but you'll want to 
buy your own external speakers for when 
you're not traveling. Infrared is standard 
equipment. 

The TFT display measures 10.4 inch- 
es, although you can get an optional 11.3- 
inch DSTN screen (stick to the smaller 
TFT display if you plan to use an exter- 
nal monitor). And, of course, there are the 
design details we all expect from Com- 
paq: an easy-to-read LED panel for sys- 
tem status, an AC adapter no bigger than 
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By the Numbers 

a pack of cig- 
arettes, and a 
total traveling 
weight of un- 
der 74 pounds. 
If you would 
rather trade a 
portion of the 
5100's modu- 
larity and some 
of its advanced 


Compaq LTE 5100 
IBM ThinkPad 760CD 
IBM ThinkPad 701C 


Gateway Solo 


NEC Versa 4050C 
features for a 
larger TFT dis- | Toshiba Tecra 700CT 
play, then the 


Toshiba Portégé 610CT 
Toshiba Tecra € g 


700CT is your 
ticket. Powered 
by a 120-MHz 
Pentium pro- 
cessor, the Tecra comes with 16 MB of 
SDRAM and a removable quad-speed CD- 
ROM drive. It also features an internal and 
external PCI bus (which makes it incom- 
patible with Toshiba’s old line of docking 
stations). Its performance is on a par with 
that of the Compaq LTE 5100—and slight- 
ly better in the integer benchmarks (1.21 
versus 0.90). 

Unlike the 5100, the Tecra lacks MPEG 
support and video-capture circuitry. Also, 
the CD-ROM drive swaps out only with 
a floppy drive—not a second battery or a 
second hard drive. On the other hand, you 
can order the system's 11.3-inch display in 
either TFT or DSTN panels. But make no 
mistake: Performance is its forte, not desk- 
top refinement. For about the same dollar 
investment, the 5100 is a better buy. 

Unless, of course, your shop happens 
to be Mac-based. Apple's new PowerBook 
5300ce features a 117-MHz PowerPC 
603e, 32 MB of RAM, a 1.1-GB hard 
drive, and a removable SuperDrive, which 
can be swapped out with a second hard 
drive or a magneto-optical drive. 

Like the Compaq LTE 5100, the Power- 
Book 5300ce's 10.4-inch TFT display sup- 
ports 800- by 600- 
pixel resolutions. 
The 5300ce also of- 
fers plenty of room 
for expansion, in- 
cluding two PC 
Card slots, a serial 
port, a SCSI port, 
audio and video 
jacks, an infrared 
adapter, and a con- 
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Apple's RISC-based PowerBook 5300ce and 
PowerBook Duo 2300c outran all the CISC-based 
machines in our integer tests. 


der $6000; the LTE 5100 is slightly more. 

The docking station is necessary if you 
need a CD-ROM drive, which is one dis- 
appointing omission in the 5300ce. Curi- 
ously, the machine also uses NiMH bat- 
teries, rather than long-lasting lithium-ion 
batteries. Nevertheless, seasoned Mac 
users will be pleased with the 5300ce's 
power and expandability. Besides, as desk- 
top replacements for the Macintosh go, 
it's the only game in town. 


The Right Size 

No one's computing needs fit congenially 
into these three categories. To choose the 
right portable for yourself, you need to 
take a hard look at how you'll use the com- 
puter. The small size and light weight of 
ultraportables can certainly unburden you 
in your travels, but these systems turn into 
expensive paperweights if you need mul- 
timedia capability or high-end computing 
power. 

Likewise, all the presentation notebooks 
reviewed here make fine desktop replace- 
ments, but the opposite isn't true. If you 
need a good desktop replacement, you can 
save thousands of dollars by outfitting a 
traditional docking station with multime- 
dia capabilities rather than by buying a 
$7000 presentation notebook. 

In the end, choosing the right portable is 
a lot like passing through customs. Once 
you answer the fundamental questions, the 
rest is smooth sailing. Bi 


Marty Jerome is a columnist for the Boston 
Globe. His latest book is Screamer: The Ul- 
timate PC Performance Book (Random 
House, 1994). You can reach him by sending 
E-mail to editors @ bix.com. 


REACH BEYOND WIN 95 


NICHOLAS BARAN 


f you don’t travel a lot, you might 

believe all the hoopla about Win- 
WE dows 95's remote-access capabili- 
ties. After all, Windows 95 ships with 
a Dial-Up Networking server that can 
connect to Windows NT Remote Ac- 
cess Server (RAS), Novell NetWare 
Connect, and Shiva's LanRover and 
NetModem through TCP/IP, IPX, Net- 
BEUI, and SLIP/PPP remote-access 
protocols. You can even map drives 
from one node on the network to an- 
other for transparent file access from 
a remote site. Add to that Windows 
95's Direct Cable Connection utility, 
which lets you transfer files between 
two PCs via serial or parallel cables. 
DCC even includes file synchroniza- 
tion to automatically update the files 
of one PC if they are out of sync with 
those files on the connected PC. 

But before you decide that third-par- 
ty remote-access software is about as 
valuable as a free trip to Ho-Ho-Kus, 
consider the advantages of stand-alone 
packages. For example, if you' ve used 
the Windows 95 Briefcase, you know 
about easy file synchronization. But 
what happens when you have an 8-MB 
presentation with only one slide that 
changed? The Briefcase will copy the 
whole thing. Intelligent synchroniza- 
tion built into such products as 
pcAnywhere32 enables you to syn- 
chronize only the part that changed. 

As we were preparing this article, 
only a handful of remote-access prod- 
ucts were available in 32-bit versions. 
These packages include LapLink for 
Windows 95 from Traveling Software, Norton pcAnywhere32 
from Symantec, and Remotely Possible/32 from Avalan Tech- 
nology. Other products, such as NetRemote from McAfee, Car- 
bon Copy from Microcom, ReachOut from Stac Electronics, and 
CoSession from Artisoft (formerly from Triton Technologies), 
continue to ship in 16-bit versions, although Artisoft has updat- 
ed CoSession to include some Windows 95 support (see “Re- 
mote Update" on page 92). 

Should you spend $100 or $200 for one of these packages? 
In some cases, the answer is no. For example, if you work only in 
a homogeneous Windows 95 environment and never connect 
with a machine running any other OS, the native remote-access 
capabilities in Win 95 may be all you need. Or if you typically 


Despite solid features, 
Windows 95 needs help 
when it's time to run 
remote communications 


transfer only small files that don't 
go through a complex revision pro- 
cess, you should just bank the hun- 
dred bucks or more you'd spend on 
remote-access products. Remote-ac- 
cess programs shine, however, when 
you need more sophisticated remote 
communications capabilities that don't fall within the vanilla of- 
ferings in Windows 95. 


Top Three Reasons to Buy 
There are three main reasons to buy a third-party remote-con- 
trol program: synchronization, security, and programmability. 
If your communications with coworkers and customers in- 
volve updating and revising files, one of the most important func- 
tions of remote-access programs is their capability to copy only 
the modified portions of files. Sending only the changed por- 
tions of files over the communications link speeds file transfers 
and cuts down on phone charges. The Briefcase utility in Win- 
dows 95 lets you synchronize files by using date stamps and file 
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Remote Access 
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@ A notebook 
connects via 
modem to a PC at 
a distant location. 


Remote access typically involves 
dialing into a connection point 
(e.g., an NT system running Re- 
mote Access Services); from that 
point you'll have the same capa- 
bilities as you would if your com- 
puter were directly connected to 
the LAN. You can, for example, 


CHOOSE THE RIGHT REMOTE OPTION 


© Any network files 


accessible to the PC Ge 


are also available to the 
notebook computer. 


@ The notebook 
can download 
files and execute 
applications 


map network drives and print to 
network printers. In remote-access 
situations, applications reside on 
the remote computer and execute 
there. This is different from what's 
sometimes called a remote node, 
where the application resides on 
the host computer (the one you're 


stored on the PC. ^us / 
uem mp c cy 


dialing into) but executes on the 
remote computer, transferring the 
executable over the phone line. 
Remote control enables you to 
take control of a remote comput- 
er's screen, keyboard, and mouse. 
You can launch applications on a 
remote computer and use its stor- 
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age devices and peripherals as if 
you were sitting in front of that 
computer. Your keystrokes or 
mouse movements appear both 
on the screens of the host PC and 
your remote PC (unless you choose 
to blank the remote screen for se- 
curity purposes). 


sizes to manage multiple copies of files 
on different systems. But the Briefcase 
can deal only with entire files—not parts of 


REMOTE 
UPDATE 


| We running Windows 3.1 
or DOS, 16-bit remote-access 
software will make far-flung 
communications easier. Here's 
a report on some leading pro- 
grams for those two OSes. 
CoSession Remote 7.0 is 
the upgraded version of 
CoSession for Windows 6.0, 
which itself was released only 
last December. in the mean- 
time, Artisoft, best known for 
LANtastic, acquired Triton 
Technologies, the developer 
of CoSession. Like version 
6.0, the latest iteration is a 
16-bit program that supports 
long filenames when you 
transfer data within the Win- 
dows 95 environment. Ver- 
sion 6.0 marked the first time 
CoSession could transfer only 
the modified data in files. Ar- 
tisoft says version 7.0 offers 
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incremental speed improve- 
ments for screen updates and 
when running scripts, thanks 
to improvements in caching 
and compression. 

Microcom has no immedi- 
ate plans to upgrade Carbon 
Copy 3.0, which remains a 
solid product for Windows 3.1 
The current version is simple 
to use and costs only $99. 

ReachOut 5.0 from Stac 
Electronics comes with a 
scripting language and termi- 
nal emulation for a competi- 
tive price of $100. 

NetRemote 6.0, from 
McAfee, licenses Artisoft's 
(formerly Triton's) technology 
to offer remote access with 
features like file synchroniza- 
tion and file-update transfers. 
Retail price is only $65. 

Norton-Lambert's Close-Up 
6.0 is undergoing a rewrite 
from a 16- to a 32-bit pro- 
gram. The company declined 
to announce a release date. 


files. Currently, LapLink and pcAnywhere, 
among the 32-bit products, as well as some 
16-bit programs, can figure out what parts 


limit the time that a log-in can be at- 
tempted. Norton pcAnywhere32 even in- 
cludes a data encryption option that you 
can use during file transfer sessions (see 
the screen below). 

Windows 95 relies on HyperTerm for 
its terminal emulation, which is fine. But 
some programs, including pcAnywhere 
(but excluding LapLink and Remotely Pos- 
sible), are programmable. This means you 
can automate tasks and log-in procedures. 
The scripting component in pcAnywhere 
records your keystrokes to help you pro- 
duce the log-in program. The scripting 
utility uses plain-English programming 
commands. For example, here’s a se- 
quence to log on to BIX: 


of a file are different (no 
matter what application cre- 
ated the file) and synchro- 
nize only the parts that 
changed. 

Security is another reason 
to think remote-access soft- 
ware. Windows 95’s re- 
mote-access features typi- 
cally rely on the LAN server 
to provide a secure path into 
the network back home. 
With remote-control soft- 
ware, you can require pass- 
words and restrict user ac- 
cess to as many or as few 
activities as necessary. 
You can blank the screen 
on the host PC during a 
remote-control session so 
that unauthorized eyes 
can’t see what’s going on. 
You can control the num- 
ber of log-in attempts and 

Norton pcAnywhere32 offers 
data encryption for added 
security while transferring files. 


TRY pcANYWHEREs2 
FOR FREE 


Introducing the first remote control 
solution that takes full advantage of the 32-bit 
power of Windows 95 and Windows NT. 
[a yj PcANYWHERE32™ gives you 
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files than with any other remote |. , 
Designed for 


access product. Which means ‘sess¢ 


you'll spend less time staring at ::22 945 


that hourglass and spend less M Ena 
money on your phone bills. — Windows'95 
pcANYWHERE2 even lets you increase 
the speed of remote control sessions by 
reducing the graphics load. With ColorScale?" 


you can limit the total number of colors 


» 
| 


transmitted—all the way down to black and 
white for optimal performance. And you 
can automatically disable host wallpaper 
and screen savers. Our Quick Start Wizards 
simplify set-up and configuration so you can 
connect and remotely access applications 
and data quickly and easily. 

To get your free 30-day trial disks, just 
call 1-800-240-2279 ext. 9AP16. Or for 
more information, visit us on the Web at 


www.symantec.com. So wherever you go, 


the office can follow. 


SYMANTEC. 


Trial disks available in Windows 95 version only Offer valid in USA only, while supplies last. Symantec is a registered trademark and pcANY WHEREs2 and ColorScale are trademarks of Symantec Corporation, Microsoft, Windows, the Windows logo and PowerPoint are 
registered trademarks of Microsoft Corporation, All other brand names or trademarks are the property of their respective owners. 01996 Symantec Corporation. All rights reserved. In Canada, call 1-800-365-8641. In Australia, call 2-879-6577 In Furope, call 31-71-353111. 
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WAIT STRING “login:” 
SEND LINE "BIX^M" 

WAIT STRING "Name?" 
SEND LINE "nickbaran^M" 


Core Capabilities 

The current 32-bit packages offer a core set 
of other features for remote access and re- 
mote control (see the table at right). 
LapLink, pcAnywhere32, and Remotely 
Possible take advantage of Windows 95's 
capabilities for automatic modem config- 
uration and dial-up connections. Other stan- 
dard offerings are support for remote print- 
ing and copying of clipboards between 
connected PCs. Each program can cache 
files to speed screen refresh rates. LapLink 
and pcAnywhere support drive mapping, 
which allows you to view a disk drive on a 
remote PC as if it were another drive on 
your system. 

LapLink and pcAnywhere also offer an 
automatic "callback" feature that tells the 
host computer to automatically call the re- 
mote PC back. This is handy not only for 
security but also if you're a telecommuter 
and want the home office to pick up the 
phone charges, for example. 

LapLink is unique because it lets you 
define either one of the connected PCs as 
"host" or "guest." This is useful if two 
people are communicating and want to al- 
ternate control of the remote PC. Other 
products in this review require that you 
define the host and the guest before mak- 
ing the connection. 

Remotely Possible lets you simultane- 


Carbon Copy 3.0...$99.95 


CoSession Remote 7.0...579 


ously perform re- 
mote-control, file 
transfer, and chat 
functions, which 
means you can 
transfer a file in 
the background 
while performing 
other remote 
tasks. 

You can use 
these three pro- 
grams to connect 
a remote PC to a 
LAN as an inde- 
pendent node 
(sometimes also 
called a remote 
node). In this case, 
the applications 
execute on the re- 
mote PC and files 
and applications 
travel across the 
telephone lines. If 
the files and the 
applications are 
large, this can se- 


WHAT'S INSIDE THE 32-BIT PROGRAMS 


Product 


Price 


Full Windows 95 support 


Terminal emulation 
Cables included 


Network protocol support 


Speed file copy 2 
Cache 3 

Require passwords 
Restrict activities 4 
Blank screen ? 
Data encryption 
Drive mapping 
Chat function 


Remote clipboard copy/print 


Automatic callback 
Virus check 
Scripting language 
Macro keys 


Y=yes Nx no 
1 P = parallel, S= serial 


LapLink pcAnywhere32 — Remotely 
for Windows 95 Possible/32 
$149 $149 $169 
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2 Ability to copy only modified portions of a file (includes file synchronization) 
To speed up screen refreshes 
For example, some users may be allowed to chat but not permitted to 


transfer files. 


5 On the host PC during a remote-control session 


verely degrade performance. 

So what’s not to like about these pack- 
ages? While remote-access programs are 
fairly straightforward to use, the process 
of connecting remotely between PCs is 
still surprisingly quirky, It's not unusual peus 


for one of the two computers to lock up | 


and require a reboot. This makes unat- 
tended, automated remote control and re- 
mote access shaky propositions. If your 
business depends on PC-to-PC remote 


NetRemote 6.0...$65 


Microcom McAfee 
Norwood, MA Santa Clara, CA 
. (800) 822-8224 (408) 988-3832 

(617) 551-1000 http://www.mcafee.com 

http://www.microcom.com Circle 1101 on Inquiry Card. 

Circle 1102 on Inquiry Card. 
Norton pcAnywhere32...$149 

Close-Up 6.0...$199 Symantec Corp. 

Norton-Lambert Cupertino, CA 

Santa Barbara, CA (800) 441-7234 

(805) 964-6767 (541) 334-6054 

Circle 1144 on Inquiry Card. http: //www.symantec.com 
Circle 1104 on Inquiry Card. 
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http://www.travsoft.com 
Circle 1105 on Inquiry Card. 
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Artisoft Reachout 5.0...5100 
| Iselin, NJ Stac Electronics 
(800) 322-9440 San Diego, CA 
(908) 855-9440 (800) 522-7822 
http://www.artisoft.com (619) 794-4300 
Circle 1106 on Inquiry Card. http://www.stac.com 
Circle 1103 on Inquiry Card. 
-Laplink for Windows 95...$149 
Traveling Software Remotely Possible/32...$169 
Bothell, WA Avalan Technology 
| (800) 343-8080 Holliston, MA 
| (206) 483-8088 (508) 429-6482 


http://www.avalan.com 
Circle 1100 on Inquiry Card. 


access, we suggest 
having a back-up 
system in place. 
Also, LapLink 
and Remotely Pos- 
sible don't include a 
terminal emulation 
utility. You won't 
miss this capability if 
you have a direct In- 
ternet connection: 
Both programs sup- 
port connection via 
TCP/IP to the Inter- 
net. However, many 
of us need to connect 
to the Internet via an 
on-line service and 
cannot use these two 
programs to do so. 
Norton pcAnywhere, 
however, does in- 
cludes terminal-emu- 
lation software. 


Welcome to Laplink 


The setup screen in LapLink for Windows 95 helps 
you quickly establish a remote-access session no 
matter what type of connection you're using. 


Life on the Road 

So Windows 95 goes 80 percent of the 
way, delivering basic remote communica- 
tions. If working on the road is a change of 
pace for you rather than being your every- 
day business life, the capabilities in Win 95 
may be all you need. But if the title on 
your business card says “Road Warrior,” 
consider Symantec's pcAnywhere32 and 
Traveling Software's LapLink, both of 
which we found to be good remote-access, 
remote-control solutions. M 


Nicholas Baran is a BYTE consulting editor 
who lives in Sandpoint, Idaho. His E-mail 
address is nickbaran Q bix.com. 


Rather than a single solution, 
you may need a mix of wire- 
line and wireless options for 
on-the-road communications. 
Here are four essential tools. 


| 
he world moves too fast for | 

F you to be incommunicado for | 

even a single day. The trouble | 
is, you'd fill a suitcase full of gadgets, 
cables, and software to meet every com- 
munications contingency. Because you 
clearly don't want to do this, you'll 
need to pick the best tools for you. 
Your final mix may include products 
for wired communications (or wire-line 
communications, as it's sometimes 
called) as well as wireless devices. 

In the following stories, we offer some 
hands-on tests and technology updates 
on four different technologies that have 
the ability to give you flexible, fast, and 
economical data communications when 
you travel: PC Card modems, cellular 
modems, two-way pagers, and private 
packet radio. 

Mobile doesn't mean mute when it 
comes to sending and retrieving data. 
One or more of these technologies can 
make sure mum's not the word you hear 
on the street. 


POCKET-SIZE 
MODEMS SQUARE OFF 


We speed-test seven PC Card modems to pick the best ones for 
real-world telephone-line conditions 


C Card modems have a checkered past plagued by compati- 
bility hassles and high prices. Today, installation glitches 
should be rare if you run Windows 95. If that's not your platform 
of choice, you'll still need to load Card and Socket services and 
individual modem-installation software on your portable. As for 
prices, you'll still pay a premium compared to desktop modems 
for shirt-pocket portability. The good news is that portable-mo- 
dem prices are dropping. The cards in this roundup cost from 
$50 to $100 less than equivalent V.34 modems from a year ago. 
The real news is performance. The svelte PC Card form factor 
makes no compromises in terms of speed and connection relia- 
bility. The PC Card modems we tested punch data through both 


Communications Quartet 
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E 


clean and noisy telephone lines as fast as full-size modems with 
28.8-Kbps data transfer rates and 14.4-Kbps fax capabilities. 


Built for Speed 

For this roundup, six V.34, land-line modems ran a suite of per- 
formance tests developed by NSTL, an independent testing lab and 
sister organization to BYTE (see the table on page 96). In these 
tests, modems must send five sizes and types of files under sev- 
en line conditions. While performance varied among the cards, all 
the devices fell within the range we saw in previous tests of full- 
size V.34 modems. That said, this is not a roundup of clones. 
Most of the products offer something unique in hardware design 
or software to grab your attention. 

For example, TDK and Microcom both emulate the parallel port 
on a portable computer. This allows for raw computer-to-mo- 
dem bandwidth of up to 300,000 bps. This is also known as data 
terminal equipment (DTE) speed. However, if you're running 
under Windows 95, DTE speed tops out at 115,000 bps; the lim- 


MAY 1996 BYTE 95 


9661 © H3HOVTIVO 'v Hd3Ssofr 


it under Windows 3.1 is just 19,200 bps 
without special drivers. Parallel-port con- 
nections take advantage of the fastest 
processors that are in today’s portables. 
In theory, the faster the computer can de- 
liver data to the modem, the faster the mo- 
dem can compress and send the data. 

Two of the modems we looked at in this 
review—the Megahertz 28.8 PC Card Mo- 
dem and the Practical Peripherals ProClass 
PCMCIA 28.8—come with a pop-out con- 
nector for attaching telephone-line cables. 
You just push the edge of the modem, and 
out pops the jack. You then plug into the 
jack any standard RJ-11 line cord. 

The relatively short cables supplied with 
all these modems often don’t reach from a 
table to the phone jack hidden on your ho- 
tel room’s baseboard, so don’t leave home 
without a telephone extension cable and 
an RJ-11 cable-joining connector. Hayes 
and TDK modems include this connector. 

A unique connector comes with the U.S. 
Robotics Sportster. It uses a pigtail cable 
with a locking edge connector attached to 
a dual RJ-11 jack. The jack features LEDs 
on the top to indicate Power On, Send 


The Practical 
Peripherals ProClass 
offers the best in 
price and 
performance, 
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PC CARD MODEMS COMPARED 


Throughput * 
Manufacturer Product Price One-Way Two-Way Impaired 
Line 
ActionTec DataLink 28.8 $319 5526 3731 3081 
Hayes Optima 288 V.34 $319 6963 5634 4303 
+Fax 
Megahertz 28.8 PC Card $369 4295 3301 2012 
Modem 
Microcom TravelCard 28.8P $299 6648 4526 3276 
Practical ProClass $299 6955 5625 7030 
Peripherals PCMCIA 288 V.34 
TDK TDKModem $599 6638 4605 2718 
DF2814 
U.S. Robotics Sportster 28.8 $329 6507 4752 6505 


PC Card Faxmodem 


1 Bytes per second; higher numbers indicate faster performance. 


"Tests run under the guidelines specified in table 6 of the Telecommunications Industry Association's bulletin TSB-38. 
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Speed 
DTE 


115 Kbps 
230 Kbps 
115 Kbps 
115- 

300 Kbps 
115 Kbps 
115- 


300 Kbps 
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Error 
Control 


V.42 


V.42 


V.42 


V.42 


V.42 


V.42 


V.42 


Compression 


V.42bis 


V.42bis 


V.42bis 


V.42bis 


V.42bis 


V.42bis 


V.42bis 


Connector 


Proprietary 
RJ-11 


Proprietary 
RJ-11 


XJack 
Proprietary 
RJ-11 
EZ-Port 
Proprietary 
RJ-11 


Proprietary 
Dual RJ-11. 
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(770) 840-9966 


(916) 478-8421 


(708) 676-7010 


Data, Receive Data, and On-Line. These 
LEDs may offer clues to solve tricky con- 
nection problems. For most users, though, 
they simply reinforce the obvious. 

Each vendor ships basic communica- 
tions software for both fax and data trans- 
fers. Hayes provides a Lite version of its 
SmartCom program. TDK supplies Del- 


MULTICULTURAL 
MODEMS 

I your modem up to the task if your busi- 

ness travels take you outside North 
America? That question is best answered 
on a country-by-country basis. In Germany, 
you'll find a basic incompatibility between 
the native phone system and your "alien" 
modem. In other countries, your modem 
may work, but you might be breaking the 
law by using an unauthorized device. You'll 
also face the never-ending search for the 
proper adapter to connect your telephone 
cable. 

. One of the products in our tests, the 
TDK DF2814, provides solutions to all 
these problems. TDK's software lets you 
configure the product for use in 17 Euro- 
pean and Asian countries. You can down- 
load from a TDK BBS additional country 
configurations as they become available. 
TDK also includes cable adapters for 
France, Italy, and the U.K., along with in- 
formation for ordering other specialized 
. phone gear for international travel. 


Phone Toll-Free Phone 
(408) 739-7000 (800) 797-7001 
(770) 441-1617 (800) 429-3739 (fax) 
(801) 320-7000 (800) 527-8677 
(617) 551-1000 (800) 822-8224 


(800) 225-4774 (fax) 


(800) 999-4835 


(800) 342-5877 
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rina’s WinFax and WinCom Lite versions. 
Microcom and Megahertz both furnish 
copies of Fax Works from Global Village 
Communications. U.S. Robotics gives you 
a copy of Smith Micro’s QuickLink II, 
while Practical Peripherals packages both 
QuickLink II and WinFax Late. 

The prize for the most extensive list of 
bundled software goes to ActionTec. Its 
modems ship with Cheyenne Software's 
BitWare communications and fax pro- 
grams, Traveling Software's LapLink for 
Windows, Sidekick 2.0, McAfee's Virus 
Scan, and Spry's Mosaic. 


Top Data Gun 
Which modem offers the best in terms of 
price and performance? For our money, 
it's the Practical Peripherals ProClass 
PCMCIA 28.8. It posted the fastest over- 
all scores when we consider both clean- 
and impaired-line tests. Its price was 
among the lowest in this group. The U.S. 
Robotics Sportster came in a close sec- 
ond, with throughput scores that ranked 
near the top for clean and noisy lines. 
Note that the Hayes Optima 28.8 out- 
paced the ProClass and Sportster in the 
one- and two-way throughput tests. Un- 
fortunately, the Optima suffers from lack- 
luster performance in the impaired-line 
tests. You won't typically face such tough 
line conditions, but it's nice to know your 
modem can handle noise and delays in an 
emergency. When we're on the road, we'll 
take peace of mind every time. 
—Andrew Froning 


Andrew Froning is managing editor at NSTL. 
You can contact him at editors NSTL.com 
or editors @ bix.com. 


CELL MODEMS 
FIND A PHONE 
HOME 


A new generation of cell phones with built- 
in modems ignore what Simon says 


Te cellular PC Card modem may be 
the biggest irony in mobile communi- 
cations. This symbol of untethered com- 
munications suffers from a lack of stan- 
dardization for—you guessed it—the cable 
that tethers the modem to your cell phone. 
You specify the proper cable to fit your 
cell phone when you buy the modem and 


pay anywhere from $50 to $100 for the 
connector. Everything is fine as long as 
you don’t upgrade your phone. If you do, 
there’s no guarantee that your cable will 
work with the new phone. 

If you've grappled with this problem, 
you'll understand part of the justification 
for a new class of cell phones that severs 
the tether by integrating a data/fax mo- 
dem into the cell-phone handset. These 
new phones should begin shipping around 
the time you read this. 

If you're wondering why no one has 
thought of modem-equipped cell phones 
before, you probably own BellSouth or 
IBM stock and have blotted the Simon out 
of your memory. That design also com- 
bined cell phone, modem, and LCD in the 
same unit. However, the Simon, which is 
heavier and uses a slower modem than the 
new phones, failed to attract a large market 
when it began shipping in 1994. BellSouth 
says it no longer promotes the product. 


The Products 
Air Communications, AirGo Communi- 
cations, and Pacific Communications Sci- 
ences have announced modem-equipped 
cell phones. Motorola, the leading suppli- 
er of cell phones, declines to comment on 
its plans. A spokesman for Nokia, the num- 
ber two cell-phone provider, won't dis- 
cuss plans either, but says that every phone 
manufacturer that “has its head screwed 
on straight" is looking at this market. 
The phones will sell for eye-popping 
prices—from $600 to $1000 through com- 
puter channels (cellular service providers 
may significantly discount the hardware 
to attract new subscribers). What do these 
high prices get you? Convenience, most 
of all. You won't have to worry about ca- 
ble compatibility, and there won't be the 
setup hassles that sometimes arise when 
a cell phone and modem don't initially 
talk to each other. Some modem-phone 
companies also claim they can optimize 
performance so transmission rates will be 
faster than in cell phones that use cable-at- 
tached modems. Because none of the prod- 
ucts was shipping in time for this story, 
we are unable to verify these claims. 
Besides voice capabilities over standard 
analog cellular networks, common char- 
acteristics of these devices are 14.4-Kbps 
cellular modems; backlit LCDs and key- 
pads; nicad, nickel-metal-hydride (NiMH), 
or lithium-ion batteries; and storage for 
voice messages and incoming faxes. You 
can receive cellular faxes directly with 
these units, but to send and retrieve files, 
you need to connect the devices to a com- 
puter via the serial port (cables typically 
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come standard with the phone package). 

The AirCommunicator, from Air Com- 
munications, will expand on the basic de- 
sign by offering a small docking station 
with additional storage, land-line commu- 
nications, and battery-recharging capabil- 
ities. Air Communications also diverges 
from the pack with its proprietary error- 
correction protocol called AirTrue, which 
the company says works even if only one 
end of the communications link uses it 
(standard cellular protocols, such as MNP 
level 10, require the error-correction 
scheme on modems at both the sending 
and receiving ends). The company expects 
to list its base-model phone for $695. 

The PAL phone, from Pacific Commu- 
nications Sciences, supports the tradition- 
al circuit-switched cellular networks and 
the Cellular Digital Packet Data (CDPD) 
system. The latter sends packetized data 
over idle capacity on cellular voice net- 
works at a relatively fast 19.2 Kbps. You 
can encrypt CDPD transmissions for 
greater security than standard cellular com- 
munications. However, CDPD's coverage 
remains far from universal. The company 
expects to reach full production in the sec- 
ond quarter and estimates prices will range 
from $600 to $800. 

AirGo Communications will offer the 
most flexible design of all. Its Phone Sys- 
tem consists of a Type III PC Card that 
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. Air Communications 
Santa Clara, CA 
(408) 567-8000 
fax: (408) 567-9090 


AirGo Communications 
Salt Lake City, UT 
- (801) 269-7200 
| fax: (801) 269-7363 
| http;//www.dayna.com 


Pacific Communications Sciences, Inc. 
| San Diego, CA 

| (619) 535-9500 

fax: (619) 535-9235 
http://www.pcsi.com 
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houses cell-phone and modem circuitry. 
You can slip the card into an AirGo hand- 
set for the same form factor and capabili- 
ties as the other phones. To send or re- 
ceive large files, you slide the card into 
your portable's Type III slot rather than 
connecting via a serial connector, as in the 
competing designs. The Phone Card also 
has a mini-stereo plug that accepts the 
Jabra EarPhone, an earpiece with a built-in 
microphone for “hands-free” communi- 
cations. The package will sell for $900 to 
$1000 through computer channels. The 
card alone will sell for about $600. 

The new cell phones promise speed im- 
provements over the Simon and more con- 
venience than external PC Card modems. 
High prices may still dampen demand. 
Also, some people question how useful a 
cell phone is as a fax, file transfer, and E- 
mail device. Most mobile workers may 
opt instead for the fuller storage and in- 
put capabilities of a notebook or ultrapor- 
table. However, if land-line connections 
are inconvenient or you need to capture a 
file on the run, these phones could give 
you the freedom of cellular communica- 
tions without tying you up in knots. 

—Alan Joch 
Alan Joch is a senior editor at BYTE. You 
can contact him on the Internet at ajoch@ 
bix.com. 


TWO-WAY 
PAGING’S 
SECOND ACT 


New services will soon make 
narrowband PCS networks sing 


M of us are benefiting from two-way 
paging now that narrowband Person- 
al Communications Services (NPCS) is 


starting to spread across the country. For 
example, the SkyTel NPCS network and 
Motorola's Tango paging device give us 
guaranteed message delivery and the abil- 
ity to respond to pages with either a set of 
canned replies or a phone call to a central 
voice-mail center. 

That's nice, but two-way paging still 
feels like a work-in-progress. The Tan- 
go's multibutton interface and manuals for 
both you and the people who need to page 
you can be daunting. SkyTel boasts about 
its 1300-city coverage area, but that still 
does not serve those on far-flung business 
trips or those whose headquarters, like 
BYTE, are in areas such as Peterborough, 
New Hampshire. 

NPCS providers and pager-equipment 
makers say the second act for two-way 
paging will address these issues and more. 
By the second half of the year, you will 
be able to use the NPCS network for both 
data and voice messaging. No, you won't 
use your Tango like a cellular phone. In- 
stead, for a much lower cost than a direct 
voice linkup, your pager will act as a sort 
of answering machine on your belt. Some- 
one can send you a message, and you'll 
actually be able to hear, rather than read, 
the page. 

To offer this capability, service pro- 
viders use the two-way system to find the 
transmitter/receiver closest to you. The 


~~ 


[: 
Matorola's Tango 
Zh, w ; «pager, WINE rently 
provides wow ay paging, will be joined later this 
year by a device for voice messaging. 


one-way paging system, by contrast, blasts 
the message to every transmitter/receiver 
in the country. 

By honing in on your location and find- 
ing you before the actual message is sent, 
service providers use the system more ef- 
ficiently. This means you can send larger 
messages packed with more information— 
like voice messages—than you could with 
older paging networks. 

During voice-paging’s initial rollout, 
look for Motorola to have the lion’s share 


Unleash 
the power 
of OCR! 


Rise above the weight of manual text entry 


Es — Manual text and data entry are widely considered the most boring (and least creative) workload in computing. Mountains of 
2) pECOGNITA contracts, lists, articles or tables to be re-keyed eat into your time and prevent you working more efficiently. 


Plus Recognita Plus 3.0 is a leading recognition package, based on a decade of development. Its multi-lingual and font-independent Optical 
Character Recognition (OCR) delivers high throughputeven from poor-quality originals, thanks to two-step reading, use of dictionaries 
and a user-friendly proofing interface. It can also handle fax and dot-matrix texts, barcodes, checkboxes and handwritten numerals. 


Recognita Plus 3.0 can read over eighty languages and supports virtually all available scanners and PC word processors. 
Let it boost your productivity. Join the over 150,000 users who have discovered an end to keyboard drudgery. 


Circle 753 on Inquiry Card (RESELLERS: 754). Get On top with Recognita Plus 


Recognita Rt. Recognita Corp. of America Recognita Büroautomatisierung GmbH 


Márvány u.17. H-1012 Budapest, Hungary 3693 Enochs Street, Lützowstr. 11a 
Phone: (36-1) 201-8925, Fax: (36-1) 201-7607 Santa Clara, CA 95051, USA D-04155 Leipzig, Germany 


Letters: P.O.Box 55, H-1251 Budapest Phone: (1-408) 736-5446, Fax: (1-408) 736-6112 Phone: (49-341) 58 906-0, Fax: (49-341) 58 906-41 
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TWO-WAY PAGING PLANS 


Company Service Name  Typeof Availability CoverageArea Cost Pager Pager Price Service's Phone Service's Service’s E-Mail 
Service 800 Number = or URL 

Airtouch TBD Data Late 1996 California, TBD Motorola Tango TBD (214)458-5200 (2414) 458-5219 None 

Communications Dallas 

American American Data Qi 1997 Midwest, Florida, $20 per Motorola Tango; $260 (612) 623-3100 4 (612)379-7562  djonesapi&aol.com 

Paging Co. Paging Washington D.C., — month AccessLInk for purchase 
Salt Lake City device 

AT&T Wireless TBD Data Date TBD Nationwide TBD TBD TBD (206) 827-4500 None None 

Pagemart, Inc. Voice Mart Voice 04 1996 Major TBD Motorola's Tenor TBD (214) 706-3306 (800) 593-4953 Info@pagemart,com 
metropolitan 
areas 

Pagemart, Inc. PageMe USA Data (4 1996 Urban and TBD Motorola Tango; TBD (214) 706-3306  (800)5934953  Info&Gpagemart.com 
suburban markets testing others 

Paging Voice Now Voice Q3 1996 Dallas, New York, — $12 per Motorola’s Tenor — $8 permonth — (214)985-43100 — (800)724-3638  http://www.pagenet.com 

Network, Inc. San Francisco month 

SkyTel SkyTel 2-Way Data Operational 1300 cities in Local: $24.95; Motorola Tango $45 permonth None (800) 643-0323 — http://www.skytel.com 
North America nationwide: lease or $399 

$74.95 per for purchase 
r ; month 
*Estimated TBD = to be determined 
of the paging hardware market with its vendors are shopping around voice-pag- The table above gives a snapshot of the 


Tenor device. The pager will be able to ing devices. Thus, the competition in that plans of the major paging services for both 
store 4 minutes of voice messages. How- area will heat up about the time services — data-only and the upcoming voice capa- 
ever, some service providers, off the come on-line, which will be good news bilities this year. —Alan Joch 
record, say a handful of other hardware for price-conscious mobile workers. continued 


Office Konnector A DataTaik I | : Koupler — ^ 
Supports V.34, up to 28.8 Kbps. Supports VoiceView, V.34,up to 28.8 Kbps. Supports V.34.up to 24 Kbps. 


ONEXX introduces three new ways to connect your modem to digital, PBX and multi- 
line phones. Eliminate costly dedicated phone lines. Simply plug the Office Konnector 
into any phone handset and your fax-modem is connected. Also, the DataTalk I lets you 
communicate with VoiceView" (SVD) compatible modems without additional phones. For 
international travel, use the high speed Koupler. ER — ® 
Get KONEXX. Get connected. For more new ————— 
connectivity solutions, call us at 1-800-275-6354. Your Modem Connection Solution. 
http://www.konexx.com/ 


KONEXX * 5550 Oberlin Drive, San Diego, CA 92121 » plone 619-622-1400 » fax 619-550-7330 * e-mail sales@konexx.com 


KONEXX is a registered trademark of Unlimited Systems Cam. VoiceView is a trademark of Radish Communications Svsiems. Inc. 
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With the backpack quad-speed 
CD-ROM drive, you're one cable 
connection away from a world of 
multimedia business advantages: 
Plug it into your PC parallel port 
to access a universe of CD-ROM 
titles. Take it with you for portable 
data retrieval. Or share it with 


other PCs. 


MicroSolutions 
Call Toll Free - 800.295.1214 
NOW AVAILABLE WITH 16-BIT BUILT-IN SOUND OPTION! 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 © Telephone 815.756.3411 è FAX 815.756.2928 
Circle 148 on Inquiry Card (RESELLERS: 149). 


No compatibility problems with 
virtually any IBM-compatible PC— 
Windows, DOS or OS/2. No 
taking your PC apart to install this 
quad-speed drive. Just plug it into 
your PC printer port—plug your 
printer into the backpack. A simple 
solution from the backpack family 
of tape, diskette and hard drives. 
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RADIO DIALS 
NEW LISTENERS 


Underlying software fine-tunes the 
problems of radio communications 


rivate packet radio from RAM Mobile 
' Data and Ardis, among others, is great 
for mobile workers who send short, bursty 
messages and need two-way communica- 
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tions. However, acceptance in horizontal 
markets has been slow. Now, some of the 
stumbling blocks to wider acceptance of 
packet radio may soon fall. 

Until recently, you couldn’t plug a radio 
modem into a COM port of your laptop 
and enjoy the features of a wired connec- 
tion. Many software packages aren’t ready 
for the long latency times and slow through- 
put of packet-radio networks. These delays 
can cause software to simply time out and 
assume that you lost the connection. 
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Many radio-modem manufacturers are 
enhancing the software glue that binds 
their products with communications soft- 
ware. One example is Megahertz's RAD- 
sock software layer, which is inter- 
changeable with Winsock, the Windows 
interface to the Internet. To use it, devel- 
opers substitute calls to the RADsock DLL 
for calls to Winsock and recompile their 
communications program. 

RADsock extends time-outs to keep 
connections in place even when no data 
is flowing. Megahertz is now shipping 
RADsock with its AllPoints radio-modem 
card, which connects to portables via a 
Type II PC Card interface and works pri- 
marily over the RAM network. 

IBM's ARTour communications soft- 
ware takes a different approach: It sits be- 
neath the TCP/IP stack, so there is no need 
for developers to recompile programs. The 
programs call TCP/IP as they would have 
before. 

The ARTour client runs on the laptop 
and the ARTour server takes the data from 
the RAM Mobile or Ardis network. The 
ARTour client can compress the standard 
40-byte TCP/IP-packet header to 3 to 7 
bytes because the data is flowing to only 
one place. The ARTour server adds the 
rest of the packet information and sends 
the data on its way. For end users, this ap- 
proach can boost response times. 

Caching is an important part of the equa- 
tion. If you run a 3270 terminal package 
over the ARTour link, the server and client 
coordinate their caches. These coordinat- 
ed caches can save plenty of bandwidth. 


= IBM 
IE Armonk, NY 
- (800) 426-3333 
[EM (914) 765-1900 
http: //www.ibm.com 
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k Salt lake City, UT 
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Packet radio won’t replace traditional 
modems because of radio’s speed (4.8 to 
19.2 Kbps) and price (about 15 to 25 cents 
per KB). However, for E-mail, database 
queries, and other bursty traffic, private 
radio networks may soon become easier 
to use than ever. —Peter Wayner 


Peter — 5 "- book is m— 
Cryptography: Being and Nothingness on 
the Net (Academic Press, 1996). You can 
reach him at http://access.digex.net/~pcw/ 
pcwpage.html. 
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| ot down flashes of inspiration at 

| your beachside cabana. Record 

” the uniform resource locator 

(URL) of a new contact before you hit 

the next trade-show booth. Update your 

schedule as the taxi driver makes an 

end run to La Guardia via Central Park. 

Such are the freedoms promised by per- 
sonal digital assistants (PDAs). 

But what if you can't easily get that 
information from your PDA to the mas- 
ter databases and schedulers on your 
desktop system? Suddenly, a PDA 
seems less like a door to freedom and 
more the key to your own private data 
prison. The value of a PDA isn't only in 
how easily it helps you capture infor- 
mation but also in how efficiently you 
can share that data with other systems. 

We evaluated five midrange PDAs 
to see how well the current generation 
of diminutive travel computers collects 
data and connects with other systems. 
Our criteria eliminated those high-end 
PDAs designed as personal communi- 
cators with integrated wireless modems 
and prices above the threshold for wide 
acceptance. We also excluded all low- 
end—and low-performance—electron- 
ic organizers from this roundup. (Note: 
Palm Computing’s Pilot, a new 5%- 
ounce PDA, wasn’t shipping in time 
for inclusion in this review.) 

We found that midrange PDAs have matured quietly in re- 
cent months. All the models we looked at can communicate with 
PC and/or Macintosh desktop systems, although this usually re- 
quires an optional cable. Most PDA vendors now offer a kit with 
a serial cable and software for data backups and basic file man- 
agement between the unit and a desktop system. A few PDA 
connectivity tools even allow data synchronization—the recon- 
ciliation of multiple versions of a file. Some vendors also provide 
desktop versions of PDA applications, which makes data man- 
agement more convenient. 

What about technical enhancements in other areas? Make no 
mistake, design improvements in PDAs remain incremental, and 
most models still haven’t gone far enough for mass adoption. 
However, improvements have come in PDA OSes, which can 
now handle more tasks, and in programming tools, which keep 
evolving. PDA maturation gets a boost from the PC Card, which 
brings to some PDAs networking and two-way paging, plus land- 
line and wireless-modem connections. 

For this review, we ran each unit through a suite of tests de- 
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Need to capture information? 
Buy a 75-cent notepad. Need > 
to integrate that data with 
other systems? Think PDA. 
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signed to simulate such real- 
world tasks as making and 
retrieving appointments, 
sending and receiving E- 
mail and faxes, and writing 
notes and memos. For units 
with handwriting recogni- 
tion, we paid special atten- 
tion during the appointment and notes steps to the maximum 
allowable rate of input and accuracy of recognition. Equally im- 
portant was the ease of correcting misrecognized text. 

To test data transfer capabilities, we used built-in or bundled 
tools to move data from a desktop computer to the PDA and then 
back again. We repeated the tasks using optional connectivity 
kits sold by the PDA vendor. Here we looked for added value in 
merge or synchronization, import/export, file-format conver- 
sion, and other utilities. We also tested the units using IntelliLink 
for Windows 3.4 connectivity software from IntelliLink Corp. (see 
the text box “Lingua Franca for PDAs” on page 106). What fol- 
lows is a look at how the PDAs measure up against each other. 


Apple Newton MessagePad 120 

Don’t judge the latest MessagePad by its cover. Apple bulked up 

the PDA’s internals with more RAM (2 MB, up from | MB) 

and the snappier Newton 2.0 OS, both of which play up this pi- 

oneer’s traditional strengths in capturing information on the fly. 
The enhanced Newton OS makes both connectivity and file 

management easier. Just tap the Routing button, and up pops a 
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Model List price Dimensions 
(inches)* 
Apple Newton $699/2MB 4x8x1.2 
MessagePad 120 
HP $349/1MB 6x 3.75 
OmniGo 100 x1 
HP $699/2MB 6.3 x 3.4 
200LX x 1.1 
Psion Series 3a $695/2MB 6.5x 3.3 
$595/1MB x0.9 
Sharp Zaurus $549 6.7 x 3.9 
ZR-5000FX x1 


‘Width, depth, and thickness (with device closed). 


menu with options for printing a file, 
beaming it via infrared to another New- 
ton device, or sending the data via fax or 
E-mail. When you route a note before 
making a connection to another device, 
the MessagePad stores the file in a uni- 
versa] Out Box and holds it there. Make a 
connection, and the MessagePad auto- 
matically transmits the note. 

Our MessagePad came with the Newton 
Backup Utility (NBU) for backing up data 
and applications to a desktop system. With 
NBU and a standard Apple serial cable, 
we installed applications from a Macin- 
tosh to the MessagePad's internal mem- 
ory or to PC Card RAM. 

Unfortunately, the NBU won't transfer 
data. For that, you need the new Newton 
Connection Utilities ($69) or a third-party 
package. Unfortunately, a version of Con- 
nection Utilities that's compatible with the 
new OS wasn't released in time for our 
evaluation. The utilities will add import/ 
export conversions and data synchroniza- 
tion with personal information managers 
(PIMs) and schedulers. The package al- 
lows MessagePad data entry via your desk- 
top keyboard and supports remote access to 
desktops via modem. 

We easily printed files on Mac-com- 
patible printers using a standard Apple ca- 
ble. Apple also sells a $69 kit for printing 
on DOS/Windows parallel-port printers. 
Apple ships the MessagePad with soft- 
ware for faxing and accessing eWorld, but 
you'll need client applications for other 
communications services. Support for 
many PC Card wireless and land-line mo- 
dems is standard. 

Handwriting-recognition capabilities 
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Weight Batteries OS CPU/MHz PC Card Display 

(ounces) resolution (pixels) 

16.2 4 AA Newton OS 2.0 ARM 610 RISC/ Type Il 320 x 240 
20 

11.6 2 AA GEOS 2.0 80186 compatible/ Type Il (no 240 x 240 
16 flash RAM) 

11. 2 AA MS-DOS 5.0 80186 compatible/ Type Il 640 x 200/ 
7.8 80 x 25 

10 2 AA Proprietary; NEC V30H (80186 (Flash SSD: 2); 480 x 160/ 

DOS format compatible)/7.68 SRAM 80 x 25 
14.9 2 AA Proprietary Proprietary/16 Type Il 320 x 240 


The revamped MessagePad 
offers a snappier OS. 


generally perform well 
from the start, and the ma- 
chine learns your hand- 
writing better over time. 
But recognition is still not 
all it should be. Misinter- 
pretations may be fewer, 
but editing misrecognized 
text by hand remains ex- 
tremely frustrating; we 
found it much faster to 
call up the virtual key- 
board for making corrections. 
These problems aside, the Mes- 
sagePad’s pen-input system re- 
mains easier to use than the tiny 
keyboards on other PDAs. 


Hewlett-Packard 200LX 

The 200LX is the roving number- 
cruncher’s dream. HP squeezed 
the QWERTY keyboard into a 
length of only 4 inches—the tini- 
est of the lot, which makes text 
input a chore, but it accommo- 
dates a numeric keypad that’s 
handy for entering figures. 

A further nod to the math- 
minded is the bundled combina- 
tion of Lotus 1-2-3, Pocket Quick- 
en, and emulations of HP’s programmable 
calculators. But the 200LX isn’t just for a 
niche market; rounding out its capabilities 
are applications that include a phone book, 
a scheduler, a notepad, cc:Mail Mobile 
client, and LapLink Remote Access. 

LapLink Remote Access allows drives 


@ = yes; O = no; NCU = Newton Connection Utility. 


HP’s 200LX has a keypad designed for number 
crunchers on the move. 


on the remote system to be mapped as ex- 
tra drives on the local unit and vice versa. 
LapLink works with the built-in infrared 
port or over serial connections, but it re- 
quires a proprietary cable ($25). HP’s Con- 


Fax E-mail Modem Serial 


Infrared PC connect Data 


DESKTOP 
CONNECTIVITY 


File transfer 


port port synchronization 
o Q © & © NCU NCU 
Oo QO e O o HP HPCP. 
Connectivity Pack 
d © e O LapLink HP LapLink; HPCP; 
(need cable) Connectivity Pack IntelliLink 
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IntelliLink 

9 © e e m OQ PC Link; 
IntelliLink 


The HP OmniGo’s low price doesn’t come at the 
expense of poor design. 


Psion’s Series 3a shines with its Windows 
applications. 


nectivity Pack ($120) includes the serial 
cable and software to connect to desk- 
top PCs via LapLink and to do file 
conversion and data synchronization. 

But data synchronization via the 
Connectivity Pack was more com- 
plex than we anticipated, mainly be- 
cause we had to make sure that the 
files we wanted to synchronize al- 
| ready existed on the PC. (Alterna- 
tively, we could have used LapLink 
| Remote Access.) Synchronization 
then went smoothly. Windows users, 
| especially those who rely on mouse- 
clicks to perform tasks, will long for 
| a Windows version of the synchro- 
nization software. The current edi- 
tion doesn't support mouse input. 

HP provides adapters to connect 
the 200L X to serial printers and mo- 
dems. The Connectivity Pack link al- 
lows you to connect via modems as 
well as via infrared links. 

The 200LX offers one PC Card Type 
II slot for flash RAM cards in 5-, 10-, and 
20-MB capacities. The slot also supports a 
wide range of wireless and land-line fax/ 
data modem, pager, and LAN cards. 

The MS-DOS-based 200LX has an 80- 
column by 25-row screen. The unit is 64 
inches wide and weighs under a pound. 
Small in size and packed with time-proven 
applications, the 200LX is irresistible for 
those who live life by the numbers. 


Hewlett-Packard OmniGo 100 

One of the continuing raps against PDAs is 
their high cost. HP takes the price/perfor- 
mance issue head on with the $349 Om- 
niGo 100, which proves low prices don't 
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have to mean clumsy designs or data trans- 
fer compromises. 

The OmniGo 100 is HP's first foray into 
the world of pen computing, although the 
PDA packs a keyboard as well. Ironically, 
the keyboard is larger than the one on the 
200LX, while the 2/-inch-square screen 
is much smaller. But the OmniGo's clam- 
shell design incorporates a double hinge 
that allows the lid-mounted display to fold 
all the way back over the keypad for con- 
venient hand-held pen input. One of the 
12 permanent icons toggles the display's 
orientation to accommodate keyboard or 
pen-only input. 

The OmniGo runs Geoworks’ GEOS 
2.0 graphical OS and incorporates Palm 
Computing's Graffiti handwriting-recog- 
nition technology. The Graffiti alphabet 
is relatively easy to learn, but we found it 
easy to forget how to produce punctua- 
tion. You also have a couple of program- 
ming options with the OmniGo. Geoworks 
sells a software development kit for $89 for 
use with Borland C++, while Feras Infor- 
mation Technologies makes a program- 
ming language and environment for GEOS 
named IZL. (It costs $56.) 

What trade-offs did HP make to keep 
the OmniGo's price low? First, the PDA 
isn't as well connected as its LX relatives. 
There's no infrared port, and the Type II 
PC Card slot accommodates only static 
RAM (SRAM) memory cards. 

The $120 Connectivity Pack provides 
automated file management plus data back- 
up and synchronization between the Om- 
niGo and Windows systems. (A less ex- 
tensive connection option is HP's $70 Clip 
& Go, which allows serial data transfer 
via your Windows Clipboard.) 

We found it extremely easy to synchro- 
nize data using the Connectivity Pack. We 
simply clicked on two buttons—first Hot- 
Sync, and then Auto—to get two systems 
in sync. The first time we synchronized, 
the software automatically backed up the 
data on the OmniGo to our PC. 

Windows versions of the OmniGo's tele- 
phone book, appointment book, and note- 
pad applications make it easy to manage 
data between the PDA and our desktop 
system. We just entered or edited items 
on our PC and then pressed HotSync to 
carry the changes over to the OmniGo. 


Psion Series 3a 

If you consider seamless Windows sup- 
port a necessary lifeline linking a PDA to 
your desktop, you should take a look at 
Psion's Series 3a. Its Windows connec- 
tion kit, known as PsiWin ($120), is a set 
of Windows utilities for cross-platform 
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file management, conversion, and com- 
pression. Included in the suite are Psi Print, 
for TrueType printing via Windows, and 
Psi Database, a Windows version of the 
database application that’s built into the 
Series 3a. Macintosh connections are pos- 
sible with an optional ($120) kit, but it 
only allows you to transfer files. 

PsiWin’s File Manager-style interface 
provides effective drag-and-drop file ex- 
change and conversion between the Se- 
ries 3a and several popular Windows ap- 
plications. It correctly recognized our 
incoming DOC file as belonging to Word 
for Windows 6.0 and automatically con- 
verted it to Psion Word. When we im- 
ported a contact database, the program 
popped up a dialog box for field mapping 
when it encountered our CSV export file. 
We were then able to map and name data 
fields for the Psion database. 

The PDA comes with Psion's propri- 
etary and fully preemptive multitasking 
OS, Epoc. OPL, a compact programming 
environment, is among the applications 
built into the Series 3a's 2 MB of ROM. 

The proprietary OS means you won't 
have the range of shrink-wrapped DOS 
applications that are available for a device 
like the 200LX. However, Epoc offers ful- 
ly preemptive multitasking, a compact de- 
velopment environment, and a raft of third- 
party programs. 

The Series 3a comes with two PC Card 
slots; unfortunately, the slots accept only 
flash solid-state disk (flash SSD) or SRAM 
cards. An optional portable modem offers 
slow (2400-bps) data connections, but 
high-quality faxing, for $295. 

The Series 3a packs an 8-MHz 80186- 
equivalent CPU into a clamshell case with 
about the same dimensions as the 200LX. 
However, the Series 3a's stylishly round- 
ed edges make it seem smaller when you 
slide itin and out of your pockets. Its larg- 
er and simpler QWERTY keypad makes 
for more accurate hunt-and-peck typing. 


Sharp Zaurus ZR-5000FX 
Sharp's Wizard is a leader among elec- 
tronic organizers, and the Zaurus looks 


Apple Computer IntelliLink Corp. 
Cupertino, CA Nashua, NH 
(800) 538-9696 (603) 888-0666 
(408) 996-1010 fax: (603) 888-9817 
fax: (408) 974-9944 Psi 
sion 

Hewlett-Packard Concord, MA 
Corvallis, OR (800) 997-7466 
(800) 443-1254 (508) 371-0310 
(541) 715-2004 Sharp Electronics 
http://www.hp.com Mahwah, NJ 

(800) 237-4277 
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D for Windows 3.4 does for person- 
al digital assistants (PDAs) and desktop ap- 
plications what graphics converters like Hi- 
Jaak have been doing for graphical images 
for years: It changes files into a form you can 
use, thereby ironing out many of the kinks 
associated with transferring information. 

Given the right cable, IntelliLink provides in- 
telligent data transfer among many applica- 
tions, ranging from Act 2.0 for Windows and 
Ecco to dBase IV, Paradox, Excel 7.0, Word 
7.0, and WordPerfect for Windows. Support- 
ed PDAs include most of the devices from 
Casio, Hewlett-Packard, Psion, and Sharp. 

The intelligence comes in when your job 
is more than just copying a file from one sys- 
tem to another. The program recognizes the 
source type, and, depending on the applica- 
tion, can even handle such special items as 
recurring appointments. 

In addition to format conversion, IntelliLink 
allows you to reconcile the data in a target file 


like a Wizard grown up. The Zaurus of- 
fers a plethora of convenient applications 
and a graphical OS. Because it doesn't at- 
tempt to perform handwriting recognition, 
the Zaurus's OS is not as ambitious as the 
Newton's or even the OmniGo's GEOS. 
However, everything that the Zaurus does, 
it does well. 

Like the OmniGo, Zaurus is a pen-and- 
keypad system. Otherwise, its 320- by 240- 
pixel, 80-column by 25-row screen makes 
it look more like the Psion Series 3a or 
HP's 200L X. Zaurus's large, well-spaced 
keypad was the easiest to use of this bunch 
(the Psion Series 3a's was a close second). 
The Zaurus's pen and touchscreen made 
getting around the interface easy compared 
to using key-only PDAs. 

The applications are among the most 
sophisticated of the PDAs we reviewed. 
For example, we easily linked a letter cre- 
ated in the Documents application with a 
contact or data file entry to jump directly 
between the files. 

The Zaurus includes a lightweight fax 
modem that plugs into the serial port on 
the unit's side to provide two-way data 
and send-only fax capabilities. There's 
also an infrared port for communications 
with other Zauruses and some Wizards. 

Peripheral infrared ports are available 
for wireless desktop connections to 
either DOS or Macintosh systems, as 
well as to some printers. 

Built-in communications applica- 
tions include clients for terminal emu- 
lation and serial links, an E-mail inter- 
face, and a fax log. A proprietary cable 
(needed for serial connections) is avail- 
able in a PC Link connectivity kit with 
backup and limited import/export soft- 
ware for DOS or the Mac ($6.95). The 


with that in a source—for example, when two 
records share the same personal name but 
are otherwise at odds. You can filter data 
when you don't want to transfer an entire file. 
IntelliLink's ability to map fields in a source file 
to those in a target is crucial, as anyone who 
has dropped one PIM for another knows well. 

Occasionally we encountered difficulties 
in mapping fields for data transfer. When we 
attempted card-file transfers from Sidekick 
2.0 for Windows to the Sharp Zaurus, we got 
a "Fields in data file have not been mapped" 
error message without further explanation. 
The message appeared even when the map 
showed all fields in the source were mapped. 
The documentation didn't explain the prob- 
lem, nor did IntelliLink's technical-support 
staff, which kept us on hold at length. 

Minor drawbacks aside, however, Intelli- 
Link's file-conversion capabilities make this a 
dandy little application for people who de- 
mand an honest day's work from their PDA. 


The Zaurus ZR-5000FX’s pen and touchscreen 
make it easy to use. 


company recommends IntelliLink for Win- 


dows for exchanging data with a wide 
range of Windows applications. 


How to Choose 

Which PDA is best? It depends on your 
needs. The 200LX has the most extensive 
desktop compatibility and connectivity op- 
tions for PC environments. For the Mac- 
intosh, the MessagePad 120 with a con- 
nection kit is a natural partner. 

If data-entry ease is your top criterion, 
the Series 3a and Zaurus ZR-5000FX sport 
relatively large, easy-to-use keypads. Num- 
ber crunchers will find the 200LX handi- 
est because of its numeric keypad and em- 
bedded applications. If what you want 
most is simply a PDA that's easy to carry 
around and works without fuss, the Om- 
niGo takes the cake: It's small and light, 
with an easy-to-use interface and a com- 
fortable keypad and pen. ii 


Thomas Marshall is a freelance technical 
writer based in Seattle. You can contact him 
by sending E-mail to editors(à bix.com. 
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MS Office 95 Pro w/Bookshelf: $ call 


| Xi Pro200 MTower SP 


- Intel Pentium Processor 256K SBPC 

- 4xPCI, 3xISA, 2HSS, 1EPP, Natoma CS. 
Ultra Wide SCSI 40MB/sec. PCI Ctrl 
16MB 60ns EDO, 2.1GB 9ms Wide SCSI 
Matrox Millenium 2MB WRAM PCI 
17" IYAMA 8617E .26dp 1600 x 1280NI 
1.44 FD, New 104K Kb, 3B Logitech PS/2 
Xi 10Bays Mid Tower Case 250W UL PS 
MS Windows 95 CD, 6 x CD-ROM 


| EIDE 1.2GB: $3,599 SCSI: $3,999 


MONITOR UPGRADES 


IIYAMA 17" 9017E .25ag $ 99 
IIYAMA 21" 9021E .30ag $ 1099 


1600x1280NI 72/76Hz Diamondtrón 


(Art Liddle, CADalyst, April 1996) 


Xi Pro400 N Tower DP 


- [ntel Pentium Pro Processor 256K SBPC 

- 4xPCI, 3xEISA, 2HSS, 1EPP, Orion CS 
Ultra Wide SCSI 40MB/sec. PCI Ctrl 
32MB 60ns RAM, 2.1GB 9ms Wide SCSI 
Matrox Millenium 2MB WRAM PCI 
17" IYAMA 8617E .26dp 1600 x 1280NI 
1.44 FD, New 104K Kb, 3B Logitech PS2 
Xi 11Bays Full Tower Case 300W UL PS 

.MS Windows NT 3.51, 6 x CD-ROM 


DP200MHz: $4,999 DP400: $5,999 


VIDEO & SW UPGRADES* 

New #9 Imagine 128 Power S 4MB $499 
Vibrant ACAD Soft Engine 3.6 $ call 
Intergraph IN ROADS x AutoCAD $ call 


All Systems Xi Certified for AutoCAD 13 on Windows NT & Windows 95, MicroStation, 


PRO/E. 


oe parts Tis 30 "e money back gusküntes .24Hr lis Time e Toll Free HW Tech Support 
<i Computer Corporation, 980 Calle Negocio, San Clemente; CA. 92673 


100+ cam available in stock. Call for a Custom Quote. Lease from $ 78/month. 


“CALL TOLL FREE: t OUR 432-0486 


do.notinejude shipping. For more information on Xi products & services call or write to XiComputer, Xi ig Hot responsible fot photagraphicat 


th ways & software. Video apg. fram 2MB DRAM Stealth. Xi, the Xi-Logo, Workstationer, pre régistered trademarks & NTower, MTowér-are 
Bms-Brb- Foo: class A tended far professional use only. Some models might ba for export only and:not immediately available in the USA. The 
ie Pé  Ptacessor Logo and thé Pentium Pro Processor Logo Bre Trademarks of Intel Corporation . All. Suter tado ot their respéctiye- 
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Cla WIBU-KEY is your best copy protection choice for Mobile 
Computing! The WIBU-BOX/M PC Card is perfect for PC- 

ome based Notebooks and laptops as well as Macintosh Power- 

S books. Another option is the WIBU-BOX/P the smallest and 


V shortest available for LPT and COM ports! 
\ Your application work instantly with any of these hardware 
l interfaces without any modifications or recompiling required. 
l WIBU-KEY doesn't just do a quick check to see if the dongle 
4  isthere — it works by encrypting the executable through our 
4 custom ASIC. With top-notch security and flexibility, along 
with other great features like remote programming, secure 
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looking fo 
Distributors 
worldwide 


Serial 


quickly see why WIBU-KEY is the best software copy 
protection available. 


Order your evaluation kit today: 
Call now: 800-986-6578 


Macintosh ADB 


^ 
ISA Slot Card 


| 


WIBU-SYSTEMS AG, Germany 1617 St. Andrews Drive 
Amen FFIN Ec 

eM — G one: *49-721- -0, T - Phone: (913) 832-2070 

SYSTEMS . Emait: info@wibu.de, CIS: 100142,1674 ET INC. FAX: — (913) 832-8787 


Making these two environments work 
together has heen like mixing e stia 


ARR SUE for the rot wide NT operating b. 
system, By providing an enhanced POSIX. 1 sub- -system — 
and a complete set of POSIX.2 utilities and shell, NT users — & 
are finally given a 100% POSIX conforming environment. The 
same POSIX environment that most UNIX systems use but without 
sacrificing your investment in Windows NT. The same POSIX 
environment required by the U.S. Government for all operating 
system purchases as specified by FIPS 151-2 & FIPS 189. 
Conformance means file links, case sensitive file names, user and 

mE group ownership, background processing and more. Add to this a 
until ne real POSIX shell and all your favorite UNIX utilities (like find, grep, 
awk, sed, 1s) and you end up with an environment so close to UNIX 
that you won't know it isn't UNIX! 


S OpenNT is available today. Take advantage of our introductory 
- special. OpenNT Commands and Utilities is only $99 
L f or = 2 aiy (regularly $199) — and we include free updates for a 


- A . year. Our 30-day money back guarantee and free 
OpenNT is avoilable from Softway America. technical support makes this a no risk opportunity to give 


Call 1-800- GET- UNIX today! 99 your Windows NT system the POSIX punch it needs! 


announcing | 


Softway America, Inc. 
PO. Box 2821, Evergreen, CO, USA 80437 

Tel: 303-670-5345 © Toll Free: 800-438-8649 © Fax: 303-727-7618 

Email: sales@softway.com e WWW: http://www.softway.com/OpenNT Sv stems 


OpenNT is a trademark of Softway Systems, Inc. This product includes software developed by the University of Colifarnio, Berkeley ond its contributars. All other registered trodemorks and trademarks ore the property of their respective owners. 
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THE RAID COMPANY 


When saying yes to WIDE, you can 
now say yes to ULTRA, too. With 
the new PCI Ultra SCSI disk array 
Concerning: controllers from ICP 
you will be technologi- 


ULTRA SCSI Eas 


long time, even if there 


is still a lack of appropriate Ultra 
SCSI devices. ICP controllers are 
downward compatible. You may 
choose to connect 8bit or lóbit SCSI 
devices. ICP has provided the appro- 
priate connectors for both kind of 
devices. When the FAST-20 disk 
drives become available, you can 
achieve data transfer rates up to 
40MB/sec. The ICP Ultra SCSI disk 
array controller series comprises 
one, two, three or five channel 
versions for setting up RAID4/RAID5 
disk arrays. Decide on innovative 


products. For controllers choose ICP! 


Gr 


Intelligent Computer Peripherals 9 


vortex Computersysteme GmbH - Falterstr. 51-53 
74223 Flein - Germany - Phone: +49-7131-5972-0 
Fax: +49-7131-255063 - Mailbox/BBS: +49-7131-5972-15 
E-mail: sales@vortex.de - Compuserve: 100015,330 Circle 164 on Inquiry Card (RESELLERS: 165). 
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Want a better way to connect clearly. And be , 
with your audience? Discover the more productive. Without the limi- 
power of Proxima. tations of slides and transparencies. FIND OUT MORE 

With a Proxima Desktop Just plug a Proxima Desktop about Proxima today. And keep 
Projector, you can make a bigger ^ Projector into your PC or Mac, and your audience wired. | 
impact with your presentations. ou'll be able to project images 
A Aa en ideas more as our com iP. Screen jA a i " " à " | 

-— y, P "Get Wired With Proxima" Kit! | 


large screen or wall. It’s that simple. i Get the facts on the latest Proxima 
Want to add audio and video E products. Call for your free "Get Wired 
" bts Taa E With Proxima" Kit" today! 
o your presentations? Make last- © 
minute changes on the fly? No i 1-800-655-5155 ext. 102 ! 
. : | * Limit one kit per customer. 
| problem. Proxima gives you the | 
pes -— UPS, ge " - : flexibility and performance to take 
e rroxima and tne Dest-seiling : D : T d" 
DP2810 lead the way in brightness, image your multimedia presentations to J ? | 


| | 
quality, and price/performance. a higher level. — x | ; 
THE DESKTOP PROJECTION COMPANY 


Rae t^ — 


ue — 


Main Office: 8440 Carroll Park Drive, San Diego, CA 92121-2298, (619) 457-5500, FAX (619) 457-9647, European Office: Horsterweg 24, 6191 RX Beek, The Netherlands, +31-43-650 248, FAX +31-43-649 220, 
Proxima and Cyclops are registered trademarks of Proxima Corporation. Desktop Projector and Desktop Projection are trademarks of Proxima Corporation. Other tredernarks are the property of thair respective owners. 
U.S. and foreign patents are pending. Copyright 1995 Proxima Corporation, All rights reserved. Specifications subject to change without notice. 
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Spinning the Corporate Web 


Software IRIN 


Microsoft's Windows NT—based Web-server software beats Novell’s 
NetWare entry in both versatility and capacity 


STEVEN J. VAUGHAN-NICHOLS 


ovell’s NetWare reigns supreme 
Pc as the network OS (NOS) of 
choice, but Microsoft's Win- 
dows NT has been snapping at its heels. 
Now, both companies are releasing Web 
servers to broaden the reach of their re- 
spective systems both within and outside 
the confines of their customers' offices. 
Though they join an already crowded 
field, NetWare's Web Server (NWS) and 
Microsoft's Internet Information Server 
(IIS) are likely to figure prominently in 
the plans of corporations looking to add a 
Web server to their existing networks. 


Of Markets and Technology 

While the technology behind the programs 
takes two very different paths, the mar- 
kets that Novell and Microsoft are trying to 
reach are the same. Each server essential- 
ly requires its company's top-of-the-line 
NOS—NetWare 4.1 and NT 3.51, respec- 
tively. If you're running any other NOS, 
you can forget about running these servers. 

This means that only big companies 
with large user bases will find these servers 
useful. For a small enterprise, either NOS 
would be an unnecessary luxury. Smaller 
scale servers like O'Reilly & Associates' 
WebSite or Quarterdeck's WebServer 
would be more appropriate. 

However, for companies with multiple 
WAN-connected sites or hundreds of 
users, NetWare and NT both make per- 
fect sense, and so do their respective serv- 
ers. Both Web servers play up this theme. 
You can use either one as easily for in- 
tranetwork communications and data shar- 
ing as you can for Internet services. 


NetWare, Meet the Web 
NWS is a complete Web publication kit. 
Besides the server, the package includes 
a licensed, single-user copy of Netscape 
Navigator and the WordPerfect Internet 
Publisher, a Hypertext Markup Language 
(HTML) editor that works with Word- 
Perfect for Windows. However, NWS isn’t 
picky about what flavor of HTML it serves 
out: You can choose to have your Web 
weavers use other HTML editors instead. 
Although you can run NWS on earlier 


Microsoft’s Internet Information p 
Server relies heavily on the setup 
procedures of Windows NT, 
including this screen for setting up a 
maintenance fog. 


Novell NWS can create NCSA 
standard logs, but It can't 
export them to ODBC databases 
like Microsoft IIS can. 


= | NetWare Web Server 


- = = = i pecus = 
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versions of NetWare, you need NetWare 
4.1 to get NetWare Directory Services 
(NDS) security. You also need the TCP/IP 
NetWare loadable module (NLM) and NDS 
up and configured. The server hardware it- 
self requires only 2 MB of disk space to ac- 
commodate NWS, but Web pages require 
additional space of their own. Network ad- 
ministrators with an eye to security should 
create a NetWare volume specifically for 
HTML documents. Since NWS uses NDS 
for security, this makes it easier to keep un- 
wanted visitors off the server. 

Novell will say that NetWare 4.1, and 
hence NWS, needs only a 386 to run. In 
fact, you need at least a 486DX/25. More 
than anything else, you'll need RAM. Our 
test system, a 33-/66-MHz 486DX2 with 
32 MB of RAM, made mincemeat of a 


Microsoft Internet Service Manager 


Log Re dsectoy 


C NWINNT^System32N ogf ier 
| 


| I 4 Like the Microsoft product, 


Novell’s NetWare Web Server 
uses a succession 

of modular setup 

screens rather than a 

single front end. 


100-MHz Pentium system 
trying to run NDS with 
only 8 MB of RAM. 

For practical purposes, 
you'll want to run NWS 
on a 486DX or higher sys- 
tem with as much memo- 

| ry as possible. Except for 
| RAM, it requires little in 
|| the way of system re- 
sources, SO you can run it 
in conjunction with your 
usual business NLMs. 
Your throughput may 
vary, but NWS plays well with other ap- 
plications. 

If you expect to run NWS on a server 
that's doing double duty as a heavily used 
database server, you may want to move 
up to a multiprocessor system, since NWS 
can take advantage of NetWare's sym- 
metric multiprocessing (SMP) abilities. 
NWS will work on systems using System 
Fault Tolerance (SFT) Level III, Novell’s 
ultimate defense against system failure. 

NWS takes little time to install and con- 
figure. Novell claims it takes 10 minutes, 
and—if you’re an experienced NetWare 
administrator installing NWS onto a pre- 
existing NetWare 4.1 server—that’s right. 
But if you’re also installing the bundled 
two-user-license copy of NetWare 4.1 onto 
anew machine, set aside several hours for 
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your jaunt into LAN management. 

Next comes the security setup. Besides 
using NDS to provide basic access and 
log-in control, NWS comes with its own 
security tools. Alternatively, you can set 
security based on IP addresses, user name, 
host name, directory, document, users, or 
group, for fine-tuned security. 

The GUI makes most administration 
tasks simple. For programming, you'll 
need to use the Remote-Common Gate- 
way Interface (R-CGI), BASIC, and Perl 
to produce sophisticated Web applications. 

Sophisticated is as sophisticated does, as 
Web administrator Forrest Gump might 
say, and here NWS seems clueless com- 
pared to the security-rich Microsoft offer- 
ing. NWS supports neither of the two ma- 
jor on-line transaction security protocols, 
Secure Sockets Layer (SSL) or S-HTTP. 

NWS also lacks certain reporting ca- 
pacities. While it will generate National 
Center for Supercomputing Applications 
(NCSA) standard logs, it won’t automati- 
cally log comments. If you want to keep 
close tabs on what’s going on in your serv- 
er, you'll need to add third-party tools. 

Performance is one area where NWS 
isn't lacking in the least. On our test sys- 
tem, which included an NE2000 Ethernet 
card hooking the system into a 10-Mbps 
LAN, we were never able to make NWS 
break a sweat. The lesson is clear: With 
ample RAM, NWS is as fast as a fox with 
a pack of hounds on its trail. 


Microsoft Joins the Web Revolution 
Microsoft didn't really want to be on the 
Internet. When it introduced the Microsoft 
Network (MSN) along with Windows 95 
last summer, the company was all set to 
offer a proprietary way for Microsoft prod- 
uct users to connect with each other and 
with Microsoft. Then, the Internet revo- 
lution happened, followed by the Web rev- 
olution; on-line services like MSN became 
old news. Worse still, Microsoft saw Net- 
scape riding the wave toward Web domi- 
nation. Suddenly, the Web wasn't a small 
ripple anymore: It was emerging as the 
tide of computing. So, for once, instead 
of hurrying a product to market before it 
was ready, Microsoft took its time in bring- 
ing out IIS. 

IIS has fewer frills than NWS has. The 
package doesn't include an HTML editor, 
but you do get versions of Microsoft's 
Web browser, Internet Explorer, for all 
four main Windows versions. (Since Mi- 
crosoft's Internet Assistant for Word is 
free for the downloading, it's not as if 
you're missing anything.) You also get 
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Microsoft IIS and Novell NWS Go Head to Head 


Microsoft Internet NetWare 
Information Server Web Server 
Features 
Access to variables from CGI scripting v v 
Ability to send dynamic documents v * 
or images (aka server push) 
Automatic directory tree v v 
User directories v v 
Search engine x x 
Includes custom interaction 
{chat rooms, BBS-like systems) x x 
Also acts as an HTTP proxy server * x 
Logging 
CERN/NCSA common log format v v/ 
Normal (hit) log entries can be customized Y * 
Can write to multiple logs v v 
Server can generate nonhit log entries 
{e.g., comments) Y * 
CGI scripts can create their own log entries Y v 
Performance measurement logs v * 
Security 
Supports SSL/S-HTTP SSL only * 
Prohibit by domain name x v 
Prohibit by IP address v v 
Access to data hierarchies based on IP address v v 
Configurable user groups v v 
Change user access without restarting server v v 
GUI-based setup v v 
GUI-based maintenance v v 
Remote maintenance v v 
Y = yes; % = no. 


some old-fashioned Internet basics with 
IIS. For instance, IIS supports both FTP 
and gopher with their own servers. 

As with NWS, you must have Micro- 
soft's latest and greatest NOS, Windows 
NT 3.51, for its server to run. And, like 
Novell, Microsoft claims that NT will run 
on as slight a machine as a 386DX/25. 
Maybe it can if you don't mind taking cof- 
fee breaks—long coffee breaks—between 
file requests. 

While a 486DX/25 is a more realistic 
minimum system to run IIS on, the key to 
performance is memory. Practically speak- 
ing, 32 MB of RAM is the least you'll 
want on your server. 

IIS is not just for x86-compatible pro- 
cessors. The program will run on any plat- 
form supported by NT 3.51. This means 
that you can also put your DEC Alpha 
AXP, MIPS, or PowerPC NT servers to 
work as Web servers. 

Installation is as easy—and as diffi- 
cult—as installing NWS. If you already 


have a working NT 3.51 server, it will take 
only a few minutes to set the server up. If 
you don't, however, that's another story. 

IIS begins to veer away from NWS, and 
from competitors like Netscape's Netsite 
Commerce 1.1, in its integration with the 
NOS. The Internet Service Manager, for 
example, uses NT's own administration 
tools for both users and file access. This 
has two benefits. The first is that if you 
know how to run NT, you know the ba- 
sics of administering the server. The sec- 
ond is that it should run faster than other 
NT Web servers because it's so tightly 
tied to the OS. 

On our test-bed network—which con- 
sisted of another 486DX/33/66 with 32 
MB of RAM, with an NE2000 network 
interface card (NIC) and 10-Mbps Ether- 
net—we never seriously challenged the 
server's ability to dish out files. As with 
NWS, we ran out of bandwidth long before 
we ran out of server capability. That said, 
IIS's use of NT's own tools and its Mi- 


NFS Maestro Family: 


e Windows NT 


e Windows 95 


For Windows M — == 
And Windows 99 
That Soars e 


e Basic, Launch Pad, TN3270, TN5250 


e NFS Maestro for NT and Windows 95 


: —  [ncludes a 32-bit multi-threaded 
f 3 CY x Le Ker el-Igya im ji amen ation. 
Tia | s " Available for Intel, MIPS, Alpha 


and Power PC) 


e NFS Maestro for Windows 
and DOS includes a 32-bit 
VxD-based TCP/IP with 


FNS Maestro. BOOTP and DHCP support 


BE The Worlds Premiere NFS Solution +£ mrtnasgns se 
From The Creators Of Exceed, Web Browser, E-mail, Netbook, 


News, FTP and Gopher 
Hummingbird has done it again. Our NFS Maestro has reached new heights in NFS. 
Which is no surprise coming from the company whose expertise in internetworking connectivity "me 
is known world-wide. NFS Maestro features the highest performance 32-bit NFS client on the Full graphical keyboard remapping 
market today. It includes powerful applications from our Intranet desktop product. And it’s Wyse 50, Wyse 60, SCO ANSI, 
the only NFS family available for all Microsoft operating systems including Windows NT and VT320/220 emulations 
Windows 95. So choose NFS Maestro today. The sky's the limit on what you'll accomplish. 
For more information or the name of the reseller serving you, call (416) 496-2200. e SOCKS V4 Support 
e IRC Client 


COMMUNICATIONS LTD. 
www.hummingbird.com 


1 Sparks Avenue, North York, Ontario, Canada M2H 2W1 Tel. : (416) 496-2200 Fax: (416) 496-2207 « Offices in: Washington DC, Mountain View CA & Raleigh NC, USA « Geneva, Switzerland * Paris, France » Munich, Germany « Maidenhead, UX 
NFS Maestro is a registered trademark of Hummingbird Communications Ltd. All other brand or product names are trademarks or registered trademarks of their respective companies. ©1996, Hummingbird Communications Ltd. Applications included may vary depending on the PC platform. 
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crosoft code written to work hand in glove 
with the server’s code clearly indicates 
that IIS should be hard to beat in perfor- 
mance, no matter whose server it’s matched 
against. 

Another place where IIS outdoes NWS 
is reporting. Besides just pouring out its 
information in standard ASCII Common 
Log File format, you can set it to feed in- 
formation to any Open Database Connec- 
tivity (ODBC)-compliant database. What 
IIS can report on, though, is little more 
than what NWS can. For overall perfor- 
mance, IIS can call upon NT's own Per- 
formance Monitor. 

Netscape's Commerce Server, the dom- 
inant NT server on the market, goes one 
better than both servers due to its log- 
analysis tool. One plus for IIS over Com- 
merce Server, though, is its support of 
SSL. Unlike Netscape's server family, all 
versions of IIS support SSL. Since Mi- 


running TCP/IP. 


to supply pages to workstations 
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crosoft plans to give IIS away, this clear- 
ly is a strike at Netscape’s server business. 

IIS shines brightest with its ODBC data- 
base integration. By using an ODBC-com- 
pliant engine, like Microsoft’s own SQL 
Server, Web weavers can make truly com- 
plex, interactive intranet and Internet ap- 
plications. They'll have to write them in 
Perl and use CGI for their interface, but 
with capacity like ODBC to draw upon, 
developers will have far more reason to 
pick up Perl. 

Microsoft wants more than that level of 
interactivity. IIS is meant to integrate the 
Internet with the Microsoft Back Office. 
Therefore, IIS includes the Internet Serv- 
er API, a Microsoft API that relies on 
DLLs for applications that should prove 
speedy, have a small RAM footprint, and 
will eventually enable developers to di- 
rectly connect applications like Excel to 
network resources. 


Linking It All Together 


While Novell's NetWare Web Server and Microsoft's Internet Information Server 
do similar jobs—providing HTTP for TCP/IP transfer of Hypertext Markup Lan- 
guage (HTML) documents—they go about it in very different ways. 

NWS is a NetWare loadable module (NLM) that stands apart from the network 0S 
(NOS) and requires other NLMs. If you don't have the TCP/IP NLM installed, for ex- 
ample, NWS itself won't run. liS, on the other hand, is an integral part of Windows 
NT Server 3.51. Instead of adding new layers of commands and menus, most IIS 
functions are performed with existing NT administration tools. Microsoft is currently 
offering IIS free of charge as part of its standard NT Server Value Pack. 

For local users, NWS requires only that clients have a Web browser and are 


- While IIS also requires TCP/IP connectivity, this, along with IPX connectivity, is al- 
ready provided in the base NT Server package. In our real-world tests, IIS was able 


Intemet Information Server 1.0 . . . . . .free 
(downloadable from Web site; requires 
Windows NT Server 3.51) 

Microsoft Corp. 

Redmond, WA 

(800)426-9400 

(206) 882-8080. 

fax: (206) 936-7329 
http://www.microsoft.com/infoserv 
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NetWare Web Server 2.1 ..... 2. . -$995 
(includes NetWare 4.1) 

Novell, inc. 
Orem, UT | 
(800) 453-1267 
(801)222-6000 . 

fax: (800) 668-5329 
http://www.novell.com 
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You can see where all this is leading. 
In this brave new world, Microsoft would 
be defining the rules for applications in- 
teroperability over the Internet. And, as 
Microsoft has shown, whoever makes the 
standards wins. 


Closing the Connection 

Which Web server is right for your enter- 
prise? Well, if you don’t already have a 
commitment to one NOS, IIS is the server 
for you. It just works better, and you can’t 
beat the cost. 

In terms of performance, there’s little 
to separate the two. Both are faster than 
blazes. The difference lies in features, 
where Microsoft holds the advantage. 

But is it enough of a difference to switch 
if you’re already using NetWare? That de- 
pends on what kind of work you want to 
do. For basic Web publishing, NWS pro- 
vides all you need. If you need to do big- 
ger and better publishing on the Web, then 
you might want to consider adding an 


running Trumpet Winsock 1.1b, 
Windows 95’s TCP/IP stack, and 
Frontier Technology's SuperTCP 

| along with LAN WorkPlace. NWS, 
alas, worked only with LAN Work- 
Place. 

IIS also comes ready to hook 
into the other Microsoft Back Of- 
fice applications with OLE 2.0 
connectivity. With NWS, however, 
to achieve interoperability with 
other applications, you'll need to 
work hard customizing NLMs or 
writing Perl or BASIC programs. 
In the former case, to get the full 
advantage of IIS, you must also 
make the commitment to running 
| Microsoft's Back Office products. 


The Net Inside and Out 


Internet service provider 
Tha Intarmet 
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NT server to your NetWare system. 
The NT server, as odd as it may sound, 
now proudly wears the “Yes, it runs 
with NetWare” logo, and Microsoft 
offers utilities that make NT blend into 
any NetWare LAN. 

The real question for NT users, who 
have no reason to switch to NWS, is 
whether they should go with Commerce 
Server or IIS. At this point, the decision 
is too close to call. Both offer great per- 
formance, good features, and tools for 
| expansion. If price is important, IIS wins 
| hands down. However, if you're run- 
- ning NT 3.51 and Web publishing is 
important to your enterprise, cost shouldn't 
be your chief concern anyway. lii 


Web server 
for internal 
or external 
glectronic 
publishing 


The Web server and LAN clients can access the Intemet using a 
TCP/IP connection to a router linked to an Internet service 
provider. Clients can also use software (such as NetWare Connect) 
that provides an external TCP/IP or SLIP/PPP connection, Without 
TCP/IP, clients can still use their standard network protocol to 
access HTML pages on the Web server. 


Steven J. Vaughan-Nichols is a freelance 
writer and consultant in Lanham, Maryland. 
You can reach him at sjvn@ bix.com. 
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MS 


ur STORAGE PRODUCTS ARE JUST AS TOUGH. 
AND JUST AS GOOD-LOOKING. 


can house 3.5-inch and 5.25-inch half- or 
full-height SCSI peripheral devices. 
Our Data Express" DE300 remov- 


able device subsystems, integrated into our 


When it comes to storing data, durability is a 


very attractive feature. So Kingston" offers 


AA mA he 


a complete line of the world's most 
rugged and reliable data storage subsystems. 

Kingston' storage products were designed for DS500 chassis, provide an ideal housing 
the most demanding commercial environ- for up to 12 removable, hot-swappable SCSI 
ments. But they've also survived duty in tanks, devices. Of course, Kingston storage prod- 
submarines, and even the space shuttle. You can't lacte. | in ucts are compatible with all major platforms. 
| For more information call us at (800) 435-0670. 


: , — i 
It could be the beginning RUHK ston 


of a beautiful relationship. 


buy a more reliable subsystem. To prove it, we offer a 
seven-year warranty—the longest in the industry. The 
Kingston Data Silo" DS500 tower or rack-mount enclosure 


SEER 
RAMfax call toll-free: (800) 435-0056 CY 


Kingston Technology Corporation, 17600 Newhope Street, Fountain Valley, CA 92708 USA, (714) 438-1850, Fax (714) 438-1847. © 1996 Kingston Technology Corporation. All rights reserved. 
Data Express, Data Silo, and Kingston are registered trademarks of Kingston Technology Corporation. 


Visit our Web site: http:/lwww.kingston.com]b.htm 
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UPGRADE TO RAID 


uii Tia 
Single ar dual RAID controllers Optional Syin unit to rack- te 
with optional automatic mount a desktop SPARC®, HP or " 
lail-over. SGI workstation for network 


N+1 front removable load shar- 
ing power supplies dedicated to 


addressable RAID. 


Battery-backed audible and LED 


each RAID controller. alarm indicator panel for power 
and temperature monitoring. 
LCD panel and keypad for ^ RAID levels 0, 3, or 5 with up to 
RAIO status display and 28 drives, and 32MB cache per 
configuration, controller. 
True hot-plug drive modules Individual, front removable, disk 
from 500MB to 4.2GB. power supplies for further redun- 3 
dancy and fault tolerance. LynxTower 
Up to 33.6GB per (3u) EIA, LCD/keypad for disk m 
modularly expandable. informalion display and 
selling. 


Cold, warm or hot spare drives. 


Up to 200GB of RAID in a 40" 
rack. 


Without the Up-front Investment, 


Artecon’s new LynxRAID™ enables you to 
upgrade from desktop mass storage to desk- 
side or rackmounted RAID with 100% invest- 
ment protection. With LynxRAID, you can 
incrementally grow into RAID by utilizing your 
existing Lynx desktop units and expanding 


your system as your needs grow. 


At the heart of each LyxRAID configuration 
is a fault-tolerant, RISC-based RAID controller 
subsystem, which occupies a mere 5.25” of 
vertical rack space and can support either one 
or two independent or dual loadsharing RAID 
controllers. Each controller is available with up 
to 32MB built-in cache, supports RAID levels 0, 


Complele flexibifity in RAID set 
definition. 


LynxRack 


incrementally grow your system 
from desktop storage to RAID 
based on Lynx modules. 


In addition, each controller is equipped with 
two front removable loadsharing power sup- 
plies and removable fans for maximum fault 


tolerance. 


RAID Towers can support up 


to 29GB of RAID storage each. Single controller 
yMxRAID rack configurations offer up to 
100GB in a 40” rack, while dual controller sys- 


3 and 5 and fast-narrow, fast-wide and fast- tems can expand to 900GB in the same foot- 


Every Lux subsystem features options such 
as true hot-plug drive modules from 500MB to 
4.9GB, individual front removable power sup- 
plies and LCD/keypads. Lynx units can be 
stacked for desktop RAID or racked into a high- 
ly modular RAID system for maximum reliability 
and redundancy on SPARC®, HP, SGI, RS6000, 
Mac or PC platforms. 


> — 
| 


wide differential host interfaces. 


The LCD panel and keypad give access to RAID 
status display and configuration. A battery- 
backed alarm panel provides both audible and 
LED alarm indication of potential voltage, cur- 
rent, temperature or controller failure. 


Enterprising solutions for your enterprise." 


PO Box 9000, Carlsbad, CA 92018-9000 
(619)931-5500 FAX (619) 931-5527 


email: sales @ artecon.com 
A Member of the Nordic Group of Companies 


print. 


So when you think about RAID, think about 
protecting your investment with a solution that 
grows with you. Call Artecon today for infor- 
mation on LuynxRAlD configurations. 


1-800-USA-ARTE 


1-800-872-2783 


http://www.artecon.com 


Artecon, Canada, (416) 487-7701 ^ Artecon, Japan 81-3-3280-1210 © Artecon, France 33-1-69-1818-50 ©  Artecon, Europe 31-53-83-2209 


Artecon and the Artecon logo are registered trademarks of Artecon, Inc. All other trademarks ara proprietary to thelr respactive manufacturers, 
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Browse This Color Laser 


The Phaser 550 brings 1200-dpi resolution to color laser printing, 


with a Web-based management interface 


ROBERT L. HUMMEL 


ith its latest color laser 
printer, Tektronix has 
abandoned continuous-tone 


color for dithering. Eschewing variable- 
size pixels at 600 dots per inch, Tektronix 
has bet that the Phaser 550's 1200- by 
1200-dpi native resolution will be the new 
standard for quality and consistency in col- 
or laser output. Tektronix is also placing 
heavy emphasis on the printer's mono- 
chrome output speed of 14 pages per 
minute (ppm) and on the ease of use that 
stems from its PhaserLink Web-based 
management interface. 

Whith a full configuration costing nearly 
$10,000, Tektronix is aiming the Phaser 
550 at corporate workgroups. By also of- 
fering the Phaser 550 in a stripped-down 
version for $6995, Tektronix hopes to low- 
er the color laser price barrier. We found 
that this printer's color output is indeed 
excellent for a color laser, that its text qual- 
ity matches that of a good 600-dpi mono- 
chrome laser, and that the Web interface 
has advantages but is not yet a complete 
print-management solution. 


So Long, Con-Tone 

The current crop of so-called continuous- 
tone color laser printers, including Tek- 
tronix's Pu 540 and ei i use vari- 


The Phaser 550 Dolus this HTML page of qw -status 
information to any Web browser. You can also set up a site- 
specific help page. 


able-size dots to fine-tune their 
color output. But variations in 
physical factors, such as volt- 
age, drum speed, or toner par- 
ticle size, make the exact di- 
mensions of the printed dots 
hard to reproduce consistent- 
ly from job to job and printer to 
printer. 

Tektronix has addressed the 
problem of dot inconsistency 
by avoiding it entirely and go- 
ing with higher resolution (see 
the Technology Focus on page 
122). The Phaser 550’s Mat- 
sushita color laser engine pro- 
duces a true 1200- by 1200- 
dpi resolution. With dithering, it generates 
at least the same apparent resolution as 
that produced by pulse-width-modulated 
lasers at 600 by 600 dpi. Dithering pat- 
terns are visible with close scrutiny, but 
color quality is the same as that of a good 
600-dpi continuous-tone color laser. 

The entry-level version of the Phaser 
550 ships with 8 MB of installed memo- 
ry—enough to support three- and four-col- 
or printing at only 600 by 600 dpi. To take 
advantage of the printer’s 1200- by 600- 
and 1200- by 1200-dpi modes, you’ ll have 
to purchase a minimum of 16 MB of ad- 
ditional RAM in proprietary SIMMs 


- - as well as Tektronix’s Extended 


Features Option ($795, firmware on 
a SIMM). 

The Phaser 550 uses a 32-MHz 
AMD 29040 RISC processor with a 
compression coprocessor to accel- 
erate throughput and reduce physi- 
cal memory requirements. Tektron- 
ix claims the Phaser 550 is the 
fastest desktop color laser on the 
market, citing a print-engine speed 
of 4.7 ppm in three-color mode 
(cyan, magenta, and yellow toners 
only) and with resolution at 600 by 
600 dpi. Print speed drops when you 
switch to higher-quality output 
modes, but monochrome print speed 
is competitive with that of many 
monochrome lasers at 14 ppm for 
600 by 600 dpi and 7 ppm for 1200 
by 1200 dpi. 

The Phaser 550 supports Pantone- 


Hardware [1311318 


Tektronix's Phaser 550 color laser can print at 1200- by 1200-dpi 
resolution. You can monitor and configure the printer itself with a Web 
browser (see the screen at lower left), but you still need standard tools 
to administer the network aspects of printing. 


approved solid color simulations, ICM and 
ColorSync 2.0 color profiles, and Tek- 
Color dynamic correction. A 250-sheet 
feeder tray is standard, and you can add 
two more 250-sheet trays. 

Even in its minimal configuration, the 
printer provides Adobe PostScript Level 
2 and HPGL support. However, PCL 5 
emulation (monochrome only) is optional 
and must be enabled specifically for each 
printer with a 28-digit authorization code 
you request from Tektronix. 

Tektronix ships only 17 Type 1 outline 
fonts with the printer. Installing the Ex- 
tended Features Option provides an addi- 
tional 22 fonts. The printer accepts Adobe 
Type 1, Type 3, and TrueType download- 
able fonts as well as a variety of user-de- 
fined fonts. Attaching an external hard 
drive adds font storage. 


Interfaces and Drivers 

You can install one of three optional 
PhaserShare network cards (one at a time). 
The Ethernet card ($595) supports 
EtherTalk, and the Token Ring card sup- 
ports TokenTalk. Both cards provide 
TCP/IP support as well as Novell NetWare 
support (including Novell Embedded Sys- 
tems Technology (NEST) and NetWare 
Directory Service). A LocalTalk/serial card 
is also available. 

The Phaser 550 comes with support 
software for a wide range of platforms; 
this software comes on CD-ROM and flop- 
py disks. Drivers and installation utilities 
are provided for Macintosh, Windows 3.1, 
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The Fine Art of Toner Control 
Laser printers lay down discrete dots of toner onto paper in a grid pattern. If the dots are uniformly spaced and sized, fine lines 
and edges may look jagged, and the dithering patterns used to produce shades of color or gray may appear discontinuous. Many 
printers use techniques that adjust dot size and position to smooth lines and fine-tune 
dithering patterns. The size and even vertical position of a dot can be manipulated by 
adjusting the timing of the light source striking the printer's imaging drum. Varying 
the dot size is also how color laser printers create continuous-tone printing. 

The relationship between the energy delivered by a printer's laser beam (controlled 
by pulse width) and the toner density of the dot it produces is anything but linear (see 
the figure). The sigmoid curve characterizing this relationship means that only a small 
range of the possible pulse-width values actually effect changes in toner density. 

Laying down coarser three-dot pixels increases the range of control by decreasing 
the curve slope, but at the expense of resolution. Tektronix took this typical ap- 
proach with the Phaser 540 and 540 Plus. However, minute changes in the printer's 
environment—including nonuniform toner particles, jitter, and variations in temper- 
ature, voltage, and humidity—still create uncontrollable variation at low toner den- 


= 
mA 
= 
E 
a 
i 
o 
S 
— 


Pulse width 


The relationship between toner density and laser pulse width 
doesn’t allow for fine-tuning with single-pixel color dots. Using 
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Windows 95, as well as Windows NT. 

To print from Unix and VMS worksta- 
tions, you simply treat the Phaser 550 as a 
standard PostScript printer. You can print 
from any application that generates Post- 
Script Level 1 or Level 2 output. To com- 
municate directly with the printer to use 
the TekColor color corrections and other 
configuration features, however, you'll 
need the optional PhaserPrint software for 
Unix or PhaserSym software and Easy- 
Copy/X for VMS. You can also send 
downloadable utility files to the printer to 
set the various options. 

While reviewing the Phaser 550, we did 
discover one catch-22. While you can en- 
ter nearly all printer settings from the front 
panel, there is no documented procedure 
for entering the IP address. So even if you 
plan to use the printer exclusively on a 
TCP/IP network, you have to configure it 
using one of the other interfaces, such as 
through Novel] NetWare or a direct phys- 
ical connection to the parallel port inter- 
face. There is an undocumented procedure 
to set the IP address directly, but as we 


Phaser 550 ........ e. wes» $9580 
(includes 24 MB of RAM, Ethernet 
PhaserShare card, Extended Features 
Option) 
| Tektronix 

Wilsonville, OR 

(800) 835-6100 
(503) 682-7377 

fax: (503) 682-7450 
http://www.tek.com/color_printers/ 
Circle 1145 on Inquiry Card. 
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sities (between the dotted lines in the figure). 

With the Phaser 550, Tektronix avoided the problem of inconsistent dot size by 
eliminating laser modulation altogether and returning to pure dithering, but at higher resolution. Instead of varying the size of 
dots, the 1200- by 1200-dpi Phaser 550 can produce 16 different patterns of four discrete dots in the same space taken up 
by a single dot from a 600- by 600-dpi laser. 


learned when setting up our unit, you have 
to talk to Tektronix tech support to get it. 


Tech Support and the Web 

As a networked printer, the Phaser 550 
presents a classic technical-support prob- 
lem. Deployed in a shared environment, 
the printer may serve users in different 
workgroups, on different floors, or even 
in different buildings. And although hun- 
dreds of users may ultimately use the print- 
er, it still ships with only one set of print- 
ed manuals. Tektronix has taken several 
steps to ease the support burden. 

In addition to hard-copy manuals, Tek- 
tronix provides a complete set of docu- 
mentation on a CD-ROM in Adobe Acro- 
bat PDF format. Copies of the Adobe 
Acrobat Reader for the Macintosh and 
Windows are included as well. 

Tektronix also provides PhaserLink, a 
printer administration and support tool that 
uses World Wide Web (HTTP) technolo- 
gy. With PhaserLink, you can view print- 
er status over a TCP/IP network using any 
standard Web browser. Although Phaser- 
Link is an interesting feature, it’s not going 
to replace traditional printer-control soft- 
ware in its current form. PhaserLink re- 
ports the status of the printer itself, but not 
the printer as part of the network environ- 
ment. So it can’t report how many jobs 
are in the print queue ahead of yours, for 
example, or whose job is currently printing. 

Linking to the printer’s Web page gives 
you only a static snapshot of printer status. 
For real-time status, you must remember to 


three-pixel color dots provides more range for control but 
suffers from noise variation at the low end. 


refresh the Web page manually. Several 
times we caught ourselves waiting for a 
print job that had already finished while 
we monitored an out-of-date status page. 
The true value of the Web interface is 
twofold. First, tech-support personnel, 
away from their workstations, need not 
worry about having proprietary software to 
check or configure the printer. Instead, 
they can do it on the nearest available ma- 
chine using a standard Web browser. The 
second advantage is to facilitate in-house 
technical support. PhaserLink allows you 
to define a link from the printer’s Web 
pages to a local Web server. You can use 
this link to supply your own site-specific 
help information or answers to frequently 
asked questions. The software also pro- 
vides links to the Tektronix Web site, 
where you can access on-line manuals. 
Although the price for a fully equipped 
Phaser 550 is around $10,000, Tektronix is 
positioning the device as two printers in 
one. The first is a high-quality color laser 
with increased resolution to solve the con- 
sistency problems that are inherent in con- 
tinuous-tone laser printers. The second is 
a 14-ppm high-resolution monochrome 
laser for general office printing. For the 
small office or workgroup, totaling up the 
purchase and support costs you'd have to 
shell out for two separate printers makes 
the Phaser 550's price more competitive. lI 


Robert L. Hummel is an electrical engineer, 
programmer, and consultant. You can reach 
him at rhummel( monad.net. 


A Universe of Connections 


‘SMARTERM 
Enterprise Suite 


New SmarTerm® Enterprise Suite gets you connected to the Internet and your company’s hosts around 
the world! SmarTerm lets you standardize your company’s connectivity software by providing everything 
you need in one package. 


oo Mebecage [Pom [tame Pege] = ma 


SmarTerm Enterprise Suite provides top-notch | ipu cH RN 
connectivity to UNIX, IBM, and Digital hosts Sasso M -— 
X server connectivity F LUO Windows Sockets TCP/IP 
and LAT F LUo PPP/SLIP access to the Internet 1 
Netscape Navigator and newsreader PLUS free 


technical support beyond 90 days. You don't need to 
purchase anything else. 


Connect to the universe: call 
your software dealer today! 
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Persolt, Inc., 465 Science Dr., RO. Box 44953, Madison, Wisconsin 53744-4953 U.S.A. © 
Phone {608)273-6000, Fax (608]273-8227, 1-800-368-5283, or salesGpersoft.com, P j " f] j 
World Wide Web: http://www.persoft.com 


Persoft Inc, European Headquarters, Lower Woodend Barns, Fawley, Henley-on-Thames, CONNECTIVITY SOLUTIONS 


Oxfordshire, RG9 6JF, United Kingdam, Phone +44 (0)1491 638090, Fax +44 (0]1491 638010 DOS « Windows + Ethernet * Token Ring 


Copyright 1995 Persoft, Inc. All Rights Reserved. SmorTerm and Persoft ore registered trademarks of Persoft, Inc. All other trademarks are property of their respective owners. Rev.1/96. 
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New York. 


fact: PC EXPO is where 130,000+ fact: 95% of attendees at PC EXPO '95 


of the IT industry’s most influential deci- visited at least one of its seven technology 

sion makers and 800 of the most innovative Pavilions. 78% visited at least three. 

manufacturers get down to business. PC EXPO '96 will feature: 
+ WEB.X - The Internet Business Event 
* ISDN 

FACT: pc Expo is designed for + iil i lanl 

Ria 3 MM BHO MOT e Windows 
volume buyers from major corporations. « SOHO Pavilion/Showcase 
Including financial services, health care, s CD-ROM Business Solutions 


manufacturing, utilities, retail, communi- 
cations, education and entertainment. 

Plus consultants, dealer/retailers, software 
developers, VARs, OEMS, service vendors 
and distributors. 


¢ Fax Business Solutions 

» Mobile Office/Wireless Communications 
. Speech Recognition Solutions 

* Music Technology Showcase 

« Multimedia 


fact: The time to be thinking 


about the 1996 PC EXPO in New York 

at PC EXPO '95 came from companies is right now. For exhibitor information, 
with more than 10,000 employees. call 800-829-3976, ext. 9240 

More than one in four were with com- — zm 201-346-1400. Or fax: 201-346-1602. 
panies employing over 2,500 people. — ? For attendee information, call 801-829-3976. 


LJ 
fact ə One out of six attendees 


PC EXPO in New York. IT's a matter of fact. 


p PC EXPO in New York is produced and managed by Blenheim Group USA, Inc. 

—HEE— Fort Lee Executive Park » One Executive Drive » Fort Lee, NJ 07024 

BLENHEIM PC EXPO in New York is a registered service mark of Blenheim Group USA, Inc. 
PC EXPO in New York is a professional trade event only. Minors under the age of 18 may not register and are not permitted on site. 
Show statistics obtained from research conducted at PC EXPO in New York, June 1995, Exhibit Surveys, Inc. Audience Survey. 
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Newton Reborn 


A major revision of the Newton OS offers 
vastly improved handwriting recognition 


TOM THOMPSON 


T he Newton OS, Apple's OS for 
hand-held computers, took a beat- 
ing when it was introduced in 
1993. But give Apple credit for taking the 
long view: While other companies went 
bankrupt or got out of the hand-held com- 
puter market, Apple kept plugging away, 
refining and improving the Newton OS. 

Version 2.0 fixes a number of problems 
and offers better connectivity to networks. 
The handwriting recognition is vastly im- 
proved, the OS's improved heap manage- 
ment now provides faster response to ob- 
ject searches, and performance has been 
beefed up so that it can support PC Card 
modems at rates up to 28.8 Kbps. 

By midyear, a TCP/IP stack with PPP 
support will let you use the MessagePad 
with a text-only World Wide Web brows- 
er, such as NetHopper from AllPen Soft- 
ware (Los Gatos, CA). This will enable 
personal digital assistants (PDAs) running 
the Newton OS to be low-cost Internet ter- 
minals. A $109 ROM swap lets you up- 
grade a MessagePad 120 with an earlier 
OS version to version 2.0. 


and improved recognition algorithms. 


Building the Better Recognizer 


The original Newton's handwriting-recognition engine 
was written by ParaGraph International (Sunnyvale, 
CA). it matched scrawls of ink against a 10,000-word 
dictionary. When it had to make a guess—a frequent 
occurrence—you got whimsical results. 

With the Newton OS 2.0, the handwriting mechanism 
is split into two separate engines. An enhanced Para- 
Graph engine (called the cursive recognizer) translates 
connected, cursive text using a 30,000-word dictionary 


A brand-new engine converts unconnected, printed 
text. Written in-house by Apple, this engine tracks the 
sequence of strokes used to write an isolated charac- 


The most maligned part of the & JA 
Newton OS, the handwriting- MES 


recognition engine, shows the [Reagan g 


most noticeable improvement. 
The brand-new recognition en- 
gine is optimized for printed, un- $ 
connected text. Having seen ear- | 

lier versions of the Newton OS, W 
we were curious to see if the rec- Ree 

ognizer was accurate enough to Ersa 
be really useful. 

For this review, we put aside our report- 
er's notebooks and used the MessagePad 
to jot down technical notes, work activities, 
phone numbers, Internet addresses, and 
conversations with vendors and research- 
ers. If you write separate printed or cursive 
characters, the new recognizer is a vast im- 
provement. Because it interprets your writ- 
ing character by character, when it stum- 
bles you simply get a misspelled word. The 
frequency of these errors was small, and on 
many occasions the recognizer scored per- 
fectly on eclectic sentences such as “Talked 
to Jon about an HQX file for the PowerPC 
BY TEmark archive." We could also jot 
down Internet uniform resource locators 
(URLs) without problems. 

An input caret helps you 
direct where text should go 
on-screen, and a pop-up 
menu with Delete, Space, 
Return, and punctuation 
keys lets you quickly fix 
most typos. Apple also of- 
fers a small $89 keyboard 
that's only slightly longer 
than the MessagePad itself. 
Just plug it into the serial 
port, turn on the Message- 
Pad, and start typing. 


Other Improvements 
Digital ink (the pixel pat- 
terns that appear on-screen 


Hardware REVIEWS. 
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Apple's Newton OS 2.0 
runs on the latest version 
of the MessagePad 120, 
which also features this 
optional keyboard. 


as you write) is now a data type that you 
can manipulate. Rather than having the OS 
treat the entire screen as a static blob of 
pixels, you select sections of it for deferred 
text conversion. Or you can copy and paste 
chunks of textual ink, such as a signature, 
into other Newton applications. 

The new Newton OS also makes better 
use of the screen. You can rotate what's 
on-screen by 90 degrees so that the lay- 
out is in landscape, rather than portrait, 
mode. Old Newton applications will have 
a problem with this if they hard-wire the 
screen coordinates into a vertical layout. 
Applications that use relative coordinates 
within a graphical object (such as a dia- 
log box) work without problems. 

Overall, the Newton OS 2.0 is a signif- 
icant improvement. If you print using sep- 
arate letters, your handwriting troubles are 
over. The overall response of Newton ap- 
plications is snappier, thanks to improved 
memory management. Finally, during all 
our work with the Newton, we never had 
to poke the Reset button, a common oc- 
currence with the earlier Newton OS. 

We'd be tempted to trade in our report- 
er' s notebooks, but the several-second lag 
between writing and recognition interrupts 
our note-taking. We might switch when 
Apple comes out with a MessagePad with 
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this stroke information to classify a charac- z ROM swap . a es ae oe $109 ed later this year. 8 
ter. The ANN can deal with variations in the ag MessagePad 120 with e 8 EE —_—__ 
stroke size and geometry of handwritten E NS m UNES ^ Tom Thompson is a BYTE senior technical 
characters that occur among different peo- " Cupertino, CA editor at large with a B.S.E.E. degree from 
ple, and also for changes in an individual = ine s A e con newton the University of Memphis. You can reach 
x i o BN ites v n him by sending E-mail to tom thompson( 
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Now you can use the 


- WORLD WIDE WEB - 


to reach the 


WHOLE WIDE maig 


wand wi N $2, 000 
How many languages do HET : Participate now in our contest and direct 
English? German? Spanish? A few . new traffic to your site: 
9. 
"inpar. o asd» eDownload free software and create an 
that know Russian, Dutch or Arabic? —,—— zera page using 2, 3, or 30 
Until now you could reach ee oyer the of odas meia page mine 


. Internet...as long as they spoke English. 
. «who pr 


L 
Li 


. Contest open only to residents of the U.S., Canada, European Union cou 


Today, you can reach millions of people. »Vote for the best, most interesting and 
r to speak their own language. effective web page in the whole wide 


using Internet with an Accent". ` x world! 


FOR REGISTRATION AND OR VOTING DETAILS, VISIT OUR WEB SITES AT: 
http://www.byte.com or http / /www.accentsoft.com : 


Entrants must be 18 years of age or older. Entries must be submitted by May 31st, 1996 at 12.am GMT. No purchase necessary. 
Contest void where prohibited. Entries receiving the most votes will be the winners. 


les, (except Belgium and Ireland), Australia, Mexico: and Israel. 
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New Videophones Starved for Bandwidth 


How to make your own dancing postage stamps 


PETER WAYNER 


ideoconferencing systems are 
pricey, and the oft-promised tel- 
co videophone remains a prom- 


ise of the future. So, to videoconference 
inexpensively, try your Internet connec- 
tion: It’s got worldwide reach and low 
hourly rates. All you need is an inexpen- 
sive video camera and one of the video- 
phone programs reviewed here. The video- 
conferencing quality is disappointing at 
typical Internet bandwidths, but the price 
is right (less than $200). 

Low-cost Internet videophone technol- 
ogy comes from three major sources. Cor- 
nell University distributes free, over the 
Internet, the CU-SeeMe application. Cor- 
nell is also working with White Pine Soft- 
ware to develop a $99 commercial version 
with more features, called Enhanced CU- 
SeeMe. The free version runs on the Mac- 
intosh and Windows and successfully links 
users of both types of machines. When 
this was written, White Pine was just re- 
leasing the Windows version of Enhanced 
CU-SeeMe, with the Mac version prom- 
ised shortly thereafter. We tested White 
Pine's Windows software. 

Source two is Apple. Its QuickTime 
Conferencing is a set of extensions to the 
Mac OS that allows videoconferencing 
over networks, including the Internet. Ap- 
ple bundles these extensions with its own 
camera ($289), but it also allows Connec- 
tix to bundle a version of the software with 
QuickCam, an inexpensive, squash-ball- 
size video camera (see the text box “Starter 
Camera” on page 128). We tested the Con- 
nectix version of Apple's software. 

As the third source, Connectix sells its 
software/camera package for $249 ($149 
estimated street price) under the name 
VideoPhone. For the same price, Connec- 
tix also sells a Windows version of Video- 
Phone that's based on the InVision soft- 
ware package. (InVision Systems is now a 
Connectix subsidiary.) 

We tested late-beta versions of the Mac 
and Windows versions of VideoPhone 1.1. 
Although they bear the same name, the 
Mac and the Windows products emerged 
from completely different sources. How- 
ever, their logos and manuals look similar. 

Unfortunately, the Mac and Windows 
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versions of VideoPhone can't yet connect 
with each other. Connectix says it plans 
by this summer to blend features and make 
the products work together. 


The Basic Idea 

The basic idea behind all three packages is 
to provide a mechanism for several people 
to discuss topics remotely. Each person's 
image is broadcast from his or her cam- 
era to appear in a window on everyone 
else's display. 

A five-person conference requires five 
windows on everyone's screen and a 
mixed audio feed. All this video requires 
plenty of bandwidth: À simple, 8-bit, 
black-and-white, 160- by 120-pixel image 
digitized at 15 frames per second takes up 
about 2.5 Mbps. Compression can lower 
this to well below 1 Mbps—but still too 
much data to ship down a 28.8-Kbps mo- 
dem line. The audio channel adds even 
more to the data load. 

Such numbers make it easy to see why 
using these systems over the Internet is 
often disappointing. When the pipes aren't 
fat enough, the software reduces the num- 
ber of frames per second. Rates of between 
l to 5 fps are typical of a good connec- 
tion, but rates below 1 fps are all too com- 
mon on slower links. 

The systems send their images as com- 
pressed blocks of pixels. With CU-SeeMe, 
if a block doesn't show up, the phone nev- 
er puts it on the screen. This can lead to 
a crazy-quilt effect when the network is 
heavily loaded, because some blocks in 
the displayed image are from the current 
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Connectix VideoPhone (Windows 
version at left) doesn't yet work 
across platforms but provides 
better imaging and more pro- 
fessional features than does En- 
hanced CU-SeeMe (below). Only 
the Mac version of VideoPhone 
supports multiperson confer- 
encing. It uses multicasting, 
while CU-SeeMe requires 
reflector sites. All these 
programs require significant 
network bandwidth for any 
quality at all. With a 28.8-Kbps 
modem hookup, the frame rate 
often falls below one per second. 


timc "Münze 
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frame and some are from a previous frame. 
This becomes quite apparent when the 
video feed abruptly segues to another view, 
as it often does in broadcast video. Video- 
Phone doesn’t have this problem with ei- 
ther its Mac (QuickTime Conferencing) 
or its Windows version. 

We tested the products over a variety 
of configurations. We used Connectix 
QuickCams on Apple Power Macs, as well 
as on a 90-MHz Hewlett-Packard Vectra 
and a 150-MHz Dell Dimension XPS 
Pro150, both running Windows 95. The 
Internet connections were created through 
a 28.8-Kbps modem connected to an In- 
ternet service provider (ISP) running PPP. 
This level of performance is far from ade- 
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quate, but it’s typical of many Internet 
connections. 

In addition to testing over a 28.8-Kbps 
Internet connection, we tested some of 
these products on an Ethernet LAN and 
found the performance to be quite reason- 
able when the software could use the full 
speed of a dedicated LAN connection. The 
images were not full screen size or any- 
where near broadcast quality, but these 
problems weren’t caused by any network 
bottlenecks; rather, low-cost cameras and 
slower video boards got in the way. In the 
LAN environment, the products delivered 
much of what we expected. 


Enhanced CU-SeeMe 

Cornell University’s CU-SeeMe technol- 
ogy started as an academic project to link 
people over the Internet. The university 
will continue to support CU-SeeMe as a 
free product while White Pine creates and 
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markets the more feature-rich commercial 
product, Enhanced CU-SeeMe. 

White Pine has added a number of fea- 
tures to the commercial version of CU- 
SeeMe. We tested a late-beta copy of the 
Windows version; the Macintosh version 
should be available by the time you read 
this. White Pine’s biggest enhancement is 
the addition of a shared WhitePineboard 
drawing system that conference members 
can use to jointly create diagrams and dis- 
cuss pictures. It’s intended to work like a 
chalkboard. The system works fine, al- 
though the drawing tools aren’t as sophis- 
ticated as those of a full drawing program, 
such as Adobe Illustrator. 

The greatest advantage to CU-SeeMe 
is that the availability of the free version 
has created a wide following on the Inter- 
net. Many people on the Net run reflec- 
tors, Which are Unix boxes running soft- 
ware that redirects everyone's picture to 


Reflectors or Multicasting? 


The fact that the Internet was originally designed for point-to-point communi- 
cations does not stop people from attempting multiperson conferencing and 
broadcasting of video signals. One challenge is in passing time-sensitive audio 
and video data over a network designed for passing data in irregular bursts, 
often with significant delays. Another challenge is in the sheer volume of data 
involved in a videoconference. If there are 12 people conferencing with pure 
point-to-point communications, then each participant must simultaneously 
send and receive 11 signals. This takes an awful lot of bandwidth. 

The CU-SeeMe system, built at Cornell University, solves half the bandwidth 
problem by creating reflecting software that runs on a central machine with 
high-speed access to the network. A reflector takes one incoming signal from 
each participant and sends it out to the others. This saves each participant 
the bandwidth of shipping n—1 copies of an image at the same time (where n 
is the number of participants) and gives people with 28.8-Kbps modem con- 
nections a shot at multiconferencing. 

But this solves only half the problem. A central reflector still overloads easi- 
ly. It must ship out n—1 image streams to each of n participants. That's n^—-n 
image streams—a number that grows quadratically as more people join. Even 
T-1 lines can become saturated very quickly. 
Clearly, reflectors are not a large- or even 
medium-scale solution. 

A better long-term solution comes from IP 
multicasting {supported by Apple Quicktime 
Conferencing), which allows one node to 
send out a single video feed to several other 


| nodes. Each member of the conference 


Cornferee 


Traffic generated in a four-part videoconference 
using reflector technology. 


A reflector cuts the data each conferee must 
transmit on a point-to-point network. 
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broadcasts his or her feed over the multicast- 
ing backbone, and each other member taps 
into this feed. Only n copies travel over the 
backbone, and each recipient picks up only a 
copies. It’s still a lot of data, but multicasting 
caps the quadratic explosion. 


everyone else in a conference. NASA, for 
instance, broadcasts pictures from its space 
shuttles across the Net using a CU-SeeMe 
reflector. Other people have set up reflec- 
tors that act as after-hours gathering places. 

Among the reflector technology's lim- 
itations is that the software runs only on 
Unix machines. If you want to have a mul- 
tiperson videoconference, you need to ei- 
ther set up your own reflector on such a 
system or borrow someone's Unix box on 
the Net. Many people are generous with 
their reflectors, but like all other free re- 
sources, they get bogged down. In addi- 
tion, traffic increases quadratically with 
the number of users (see the Technology 
Focus box below). 

When you first sign on to a conference, 
the White Pine version of CU-SeeMe dis- 
plays all the subconferences and the num- 
ber of members. The plain Cornell ver- 
sion (0.84) won't do this. In addition, the 
program's basic appearance is greatly im- 
proved; it now approximates the Cornell 
Macintosh version (0.83) in look and feel. 


VideoPhone Mac 

The Macintosh version of Connectix Vid- 
eoPhone is the same software as Apple's 
QuickTime Conferencing. The main dif- 
ference is that Connectix bundles its Quick- 
Cam camera with VideoPhone. 

The well-designed program integrates 
well with Apple's QuickTime system ex- 
tension, which already provides a wide se- 
lection of image-compression algorithms. 
The system hides low-level networking 
details from the user and is optimized to 
provide good service over high-speed 
links. The software also integrates well 
with other Macintosh system enhance- 
ments, including PowerTalk and the built- 
in Catalogs. 

You can display images of all the other 
people involved in a conference, each in a 
separate window. A shared whiteboard is 
also integrated with the software, and any 
conference member can add his or her 
photo to the whiteboard by pressing a but- 
ton. In practice, you might point your cam- 
era at a document, photo, or object and 
then send a picture to all members. The 
drawing tools are somewhat rudimentary. 

The major difference between Video- 
Phone (and QuickTime Conferencing) and 
CU-SeeMe lies below the surface. Video- 
Phone supports multiperson conferencing 
without using a reflector. The underlying 
technology supports network multicasts, 
which saves bandwidth by cutting down 
on multiple rebroadcasts. If two of the par- 
ticipants are on the same branch of a net- 


Looking For A Data Compression Utility for Windows? 


There Is Only One Choice. 
PKZIP for Windows 


The growth of the Internet and the increased use of World Wide Web 
browsers is creating a greater need to compress data files. Saving disk space 
and saving on-line phone charges are big benefits of compressing data files 
with PKZIP ®for Windows. PKZIP for Windows compresses files an average 
of 50-70% with many large text and database files compressing well over 
90%. PKZIP's simple point-and-click interface lets you easily compress one 
file or all files on an entire hard drive, and store them in the .ZIP file. 
PKWARE® provides the best and fastest data compression technology on the 
market, try it and see! 


PKZIP for Windows allows you to easily open files created with PKZIP for 
DOS Version 2.04g. PKZIP is also compatible with Windows 3.1 or higher 
and Windows 95. 


Use PKZIP compression whenever you are: 


At Home 

The Internet contains many .ZIP files you can access through a World Wide 
Web browser. PKZIP also lets you archive files such as the digitized family 
photo album or annual budget in .ZIP files, saving you space on your hard 
drive. 


On the Road 
Use ZIP files when sending email, storing presentations, or transferring files 
between your office PC and your laptop. 


At the Office 
Network and system administrators save space on their servers and reduce 
traffic over the intranet or corporate network using .ZIP files. 


Data compression is as important now as it was when hard drives were small 
and modems were slow. New software applications and the files they create 
continue to grow in size. Intranet and Internet traffic are growing at a 
phenomenal rate. These growing trends make zipping and unzipping data 


files an important utility for everyone who uses a personal computer. 
PKZIP for Windows $49, PKZIP for DOS $47 plus shipping and handling. 
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Put Your Executables on a Diet 


PKLITE" increases your 
valuable disk space by 
compressing DOS and 
Windows 16-bit executable 
(.COM, .EXE and .DLL) 
files by an average of 45%. 
The operation of PKLITE is 
transparent, all you will 
notice is more available disk 
space! Price $46 


Software developers, save disk space and media costs 
with smaller executables. You can distribute your 
software in a compressed form with PKLITE 
Professional'M PKLITE Professional gives you an extra 
option to compress files so that they cannot be expanded 
by PKLITE. This discourages reverse engineering of your 
programs. Price $146 


Put Compression Into YOUR Application 


The PKWARE Data Compression Library? products 
allow you to incorporate data compression technology 
into your software applications. The application 
program controls all the input and output of data, 
allowing data to be compressed to or extracted from any 
device or area of memory. 


The all-purpose Data 
Compression Algorithm 
compresses ASCII or 
binary data quickly. 
The routines can be 
used with most 
compatible language 
compilers. Separate 
DOS, DOS32, 
Windows, OS/2, Win32 
and UNIX versions are 
available! Call for 
pricing. 
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work, only one copy of each image travels 
to them, and both receive it. This can be a 
significant advantage. 

We also liked the ability to create a com- 
pressed QuickTime movie of a conference. 
Moreover, the software requires all mem- 
bers of a conference to consent before start- 
ing a movie. This is a nice way of acknowl- 
edging people's desire for privacy. 

The QuickTime Conferencing sessions 
ran quite well over an Ethernet line, but they 
crashed frequently when connected to the 
greater Internet with a minimal 28.8-Kbps 
line. We're not sure why this failure oc- 
curred, because the software simply an- 
nounced that the other side was ending the 
conversation. The symptoms seem to sug- 
gest that one side reached a time-out and 
decided that the other side had quit. 


VideoPhone Windows 

It's not interoperable with the Mac ver- 
sion, but the Windows version of Video- 
Phone is similar in features, although the 
two interfaces are somewhat different (e.g., 
the whiteboard is a different program). In 
spite of the differences, there are few 
enough controls that a user familiar with 
one version should be able to use the oth- 
er without encountering problems. 

The biggest differ- 


Connectix's 
QuickCam camera is 
a low-cost route to 
black-and-white 
videoconferencing. 


cost much more. 
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ence between the two is that the Windows 
version cannot create a multiperson con- 
ference. It has the ability to send one video 
signal to several recipients in a broadcast, 
but it can’t arrange for all to talk simulta- 
neously; only two people can interact. This 
is largely because of the differences in the 
network software layer. The Apple ver- 
sion is optimized around AppleTalk and 
the latest IP multicasting standards, while 
the Windows version is optimized for Nov- 
ell IPX networks, 

The Windows version of Connectix 
VideoPhone works fairly well and delivers 
an acceptably stable connection over a 
slow line. The compression software does 
not fragment the screen or clutter up the 
current frame with artifacts from previous 
frames. The picture, though small, is of 
decent quality. 

Connectix says that it’s committed to 
making the Macintosh and Windows ver- 
sions interoperable, and with identical op- 
tions. This means that the Windows ver- 
sion will pick up multiperson conferencing 
and some advanced video-compression 
routines, such as H.261, while the Mac 
version will emerge with the ability to use 
modems to initiate calls without using a 
network. Currently only the Windows ver- 
sion can do this. 


People who would never consider hooking video feeds into 
| their computer because of the expense are experimenting 
| with the low-cost QuickCam from Connectix. You can often 


buy the black-and-white camera for less than $100, and a 
package that includes videoconferencing software doesn't 


The big reason for the small price is that QuickCam uses a 
more direct host interface than other video cameras do. Most 


video cameras turn the raw analog data from their imaging hardware into a stan- 
dardized, compressed NTSC or PAL signal, also analog. That signal must then be 
converted to digital data in the host system by a special video-processing card 


that can cost several hundred dollars. 


QuickCam uses a low-cost charge coupled device (CCD) that generates a dig- 
ital image in the camera and sends that digital data to the host system’s paral- 
lel port (on a PC) or serial port (on a Mac), where it can be read directly by soft- 
ware. The camera is less expensive because it doesn't need as much 

signal-processing electronics, and you also avoid the cost of a video card. 

On the downside, completely digital video signals can overload a computer's 
parallel port. A 320- by 160-pixel frame with 256 gray levels takes up 50 KB. At 
20 frames per second, a megabyte must flow over a parallel port every second. 
Newer parallel ports can handle just about that much data, but many older 
ports can't. In addition, QuickCam's proprietary interface prevents you from 
using it with standard video equipment. While QuickCam's direct design makes 
these compromises, it delivers video at a significantly lower cost than other 


approaches. 
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| Connectix VideoPhone 1.1 ....$249 
($149 estimated street price) 
(Macintosh or Windows version; QuickCam 
camera included) 

Connectix Corp. 

San Mateo, CA 

(800) 950-5880 

(415) 571-5100 

| fax: (415) 571-5195 
http://www.connectix.com 

| Circle 1124 on Inquiry Card. 


| Enhanced CU-SeeMe 
for Windows .............. es $99 
| (with electronic documentation) 
White Pine Software, Inc. 
Nashua, NH 
(800) 241-7463 
(603) 886-9050 
fax: (603) 886-9051 
info@wpine.com 
http://www.wpine.com 
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Both Eyes Open 

Picking a best product depends on what 
you want to do with it. The CU-SeeMe 
software is the only cross-platform solution 
available at this writing. Whether you get 
the free or the commercial version, it also 
provides the worst performance, and you 
need to set up a reflector if you want mul- 
tiperson communications. 

The Mac version of VideoPhone and . 
Apple’s QuickTime Conferencing tech- 
nology are better business tools. The soft- 
ware doesn’t require a separate reflector 
to handle multiperson conferencing and 
integrates well with the Mac OS. The Ap- 
ple platform’s video support provides users 
with many options for getting their video 
feed. The QuickCam camera bundled with 
VideoPhone is a good option. 

The Windows version of VideoPhone 
comes in a close second, and the product 
should benefit as it incorporates many of 
the features of its Apple cousin. When this 
happens, VideoPhone should turn out to be 
the best cross-platform system of the three. 

None of these programs can deal very 
well with the fundamental lack of band- 
width available on the Internet. To their 
credit, all of them advertise themselves as 
useful for ISDN or networks and conve- 
niently forget to mention the Internet. They 
all work reasonably well on fast branches 
of the Internet, but if you've got a 28.8- 
Kbps hookup, consider it an experiment 
and jump in with both feet. BM 


Peter Wayner is a BYTE consulting editor 
living in Baltimore, Maryland. You can reach 
him on the Internet at pcw(Qaccess.digex 
net, on BIX at pwayner@bix.com, or on the 
World Wide Web at http://access.digex.net/~ 
peowlpcwpage.html. 
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The Image of an Internet Genius 


He is King of the Internet. And he has a brand new 
tool: ImageNet. But we didn't design ImageNet for 
him. We made it for you as a professional. 


ImageNet allows you to exchange images over the Internet, and 
to process and integrate them into your documents or e-mail, 
ImageNet makes your day easier whether you are an insurance 
adjuster, real estate agent, police officer, service technician, 
designer, tourist information provider, physician, etc. ImageNet 


comes complete with all the software/hardware (PC Card Type I) 
you need, including cables to connect you to any type of video 
camera, ready for use. Contact your nearest dealer today for 
more information or to order ImageNet. 


MIRIT 


MRT micro as. Stremsvn. 74 N-2010 Stremmen, 
Norway Tel.: +47 63 89 63 00 Fax: +47 63 89 63 01 
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Reinventing SmartSuite 


Lotus bolsters its struggling application suite with workgroup 
features and connections to both Notes 4 and the Web 


STEVE GILLMOR 


otus has coordinated the new 
ii SmartSuite 96 release with the 

Notes 4.0 rollout to bring a com- 
mon look and feel to many of the Smart- 
Suite applications. Add to that Smart- 
Suite’s unique team-computing features 
and Notes 4.0’s user friendliness and Web 
capabilities, and the benefits deserve a 
closer look. 

SmartSuite 96 includes 32-bit versions 
of the Word Pro (formerly Ami Pro) word 
processor, the Freelance Graphics presen- 
tation tool, and the Approach database 
manager. The 1-2-3 Release 5 spreadsheet, 
the Organizer 2.1 personal and group 
scheduler, and the innovative ScreenCam 
multimedia recorder/player remain 16-bit 
applications with minor revisions to ac- 
commodate Windows 95 compatibility. 

Both 1-2-3 and Organizer already had 
team features before SmartSuite 96 came 
out. You can share Organizer files on a net- 
work for simultaneous read and write ac- 
cess, with LAN-based group scheduling 
delivered via cc:Mail and Notes networks. 
Lotus 1-2-3 Release 5 added the Version 
Manager technology for creating and view- 
ing different sets of data within the same 
named range. You can share the resulting 
data with a workgroup via a network or 
through Notes, and you can merge versions 
and scenarios into a master file. Range rout- 
ing employs E-mail to send data to a work- 
group either simultaneously or sequential- 
ly for updates and comments. 

Lotus has integrated these group-en- 
abling tools into the new SmartSuite, em- 
ploying a revamped user interface and 
Windows 95 capabilities. The 32-bit 
SmartCenter application is automatically 
installed in the Start menu; it uses a file 
cabinet metaphor to store and launch ap- 
plications and documents. You can dou- 
ble-click to launch Notes databases, or you 
can directly access Organizer calendar and 
address data without running the PIM. 

The 32-bit applications share many of 
Lotus' new context-sensitive tools, in- 
cluding the floating InfoBox, the interac- 
tive status bar, programmable SmartIcons, 
tabs, and a common menu structure. Lotus' 
SmartMaster templates have been enhanced 


Lonis SmartSuite 96 
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The user's unique highlighting marks, 
as set up in TeamReview Assistant 


- Lotus Word Pro - [Computers Ja i se"Vorlop 


Software 


User privileges are set up in 
TeamSecurity and TeamReview 
Assistant to control changes in 
the consolidated document. 


Wa | Addresses 


can mad people Inthe document n you can assign them access = p ida. | i 


Anyone not listed below is added with the tights assigned to ‘All: 


Others' when they edit 


document. The greeting option displays the Greeting dialog when the fei is opened | 
j How they can edit this documen PETA TT for Steve Gillm 


In new version only, limited to(All | 
In new version only, limited to[All | 
In new version only, limited tofAll 


In curent or new version 


| Steve Gillmor 


When this document is being edited by: 
Steve Gillmor 


Display c options for marked up edits — 
| Choose. a look for insertions, aeger alg ighli 
In new version only, limited tofAll a You can Lr eias eei ERE 
In cutrent or new version 


SmartSuite’s groupware features require you to define members of the workgroup and their ; 
privileges. For example, Word Pro’s TeamReview Assistant (1) walks you through a series of 
tabbed dialog boxes to assign reviewers, determine their editing rights, and select a distribution 
method. TeamConsolidate (2) displays edited paragraphs below the originals. Tags with the 
reviewer's initials indicate who made the first editorial changes in a section. You use the review 
bar to accept or reject marked edits individually or all at once. The TeamSecurity dialog box 

(3) lets you specify the location and types of changes allowed by editors. 


with “Click Here” blocks you can contour 
to specific clients and business goals. 


Working in Teams 
While SmartSuite’s team-computing fea- 
tures share some names, implementation of 
these tools varies. Word Pro sports the 
widest range of options, including ver- 
sioning, TeamReview, TeamSecurity, 
TeamMail, and TeamConsolidate. 
Versioning exploits Word Pro’s new 


document file structure, letting you main- 
tain multiple versions in a single file. Only 
the changes are stored in the document. 
You can use versioning to track a docu- 
ment’s history, viewing the names of the 
people who edited each version as well as 
the dates and times the versions were cre- 
ated and last edited. 

TeamReview provides an Assistant di- 
alog box with three tabs labeled Who, 
What, and How. The first lets you add or 
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remove the names of people who will re- 
view or edit the current document. Next 
you determine each reviewer’s editing 
rights. Then you can save the document 
to a file, route it to your E-mail system, 
or open the Save to Internet dialog box to 
send the file to a reviewer via FTP. 

TeamSecurity provides another layer of 
security for shared documents. An author 
can assign access rights not only to a doc- 
ument but to the TeamSecurity dialog box 
itself. You can specify the types of changes 
an editor can make, set markup options to 
color-code changes, and create private sec- 
tions of documents that you can hide or 
protect from alteration. 

TeamMail stitches the workgroup to- 
gether, letting you broadcast documents or 
route them from one team member to the 
next from within Word Pro. You can track 
the progress of your documents or have 
your mail system notify another team mem- 
ber. You can also let recipients add, delete, 
or modify names on the list to reroute doc- 
uments around an absent team member. 

TeamConsolidate combines the results 
of team input into a single file. Word Pro 
copies paragraphs that contain editorial 
changes and displays them in a markup file 
below the original. You use the review bar 


the applications themselves. 
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Set WP = GetWordPro() 


erplate report: 
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to accept or reject edits, 
then save your consoli- 
dated document to a new 
file or over the original 


Product 
Information 


document. (800) 343-5414 
Freelance Graphics 96 (617) 577-8500 

supports TeamReview, 

TeamMail, and the 


unique TeamShow, which lets you run a 
screen show from your computer while oth- 
ers watch over a network or via a modem. 
TeamMail performs the same services here, 
but TeamReview reviewers cannot change 
or edit the original presentation or the com- 
ments of other participants. 

Comments take the form of yellow sticky 
notes; you can mark up sections of the pre- 
sentation with lines, circles, arrows, and 
freehand drawings. The package includes a 
new Win 95 run-time player that you can 
freely distribute with your presentations, or 
you can let Freelance convert your pages 
into Hypertext Markup Language (HTML) 
and GIF files for posting on the Web. 

Approach’s team-computing options in- 
clude TeamSecurity, TeamMail, and Pow- 
erKey data access. Approach database de- 
signers can provide different levels of 
password-protected access for a workgroup, 
allowing some to access all views, enter 


Programming SmartSuite Objects 
The glue that holds SmartSuite 96 and Lotus Notes 4.0 together is LotusScript 


3.0 and its object-oriented development environment. Besides making Smart- 
Suite programmable to users, LotusScript works behind the scenes to integrate 


LotusScript’s ability to work across SmartSuite and Notes lets you, for exam- 
ple, expose Word Pro’s “Click Here” blocks as OLE Automation objects, making 
it easy to search for a specific block and fill it with Notes-aware text. For a form 
letter to an investment client, for example, you might use the following state- 
ment to get the first of several fields in the Notes document: 


PortValue = doc.GetFirstitem( “PortValue”) 
Next (and still inside Notes), you might calculate investment results and use 
the following If...Else statement to choose and print a brief report: 


If SPAnGain > CustAnGain Then 
Closing = “We’re doing fine and will contact you about 
some changes to your investment mix.” 


Closing = "We're beating the S & P 500 - Aren't you 
glad you invested with us!" 


Notes then calls Word Pro, starting with the statement: 


and Word Pro loads a template containing several Click Here biocks. These, 
when activated, start the Notes routines, including the one containing the boil- 


Call EnterClickHere( "Closing", Closing, WP ) 


SmartSulte 96 Edition for 
Windows 95 
(estimated retail price) 
Lotus Development Corp. 
Cambridge, MA 


http://www.lotus.com 
Circle 1113 on Inquiry Card. 


new records, and modify 
existing ones. Others 
might have read-only ac- 
cess. You can use Team- 
Mail to send an entire 
database application, or 
you can send the current 
view, a Windows meta- 
file snapshot of the current view, or a blank 
form. You can also use Notes PowerKey 
to generate reports, mailing labels, crosstabs, 
and data-entry forms from Notes data with- 
out opening Notes itself. 


The World Beyond 

SmartSuite 96 supports the enhanced 
Notes/FX technology, which lets you ex- 
change data between fields in a Notes doc- 
ument and fields in SmartSuite applica- 
tion files. The new NotesFlow extension 
allows customization of both Notes 4.0 
and SmartSuite application menus to cre- 
ate an integrated workflow interface. 

The addition of LotusScript to Notes 
4.0, Word Pro, Freelance, and Approach 
extends team computing to incorporate 
Notes strengths such as replication, secu- 
rity, and Web site management. You can 
embed a Word Pro document in a rich text 
field in a Notes document, then use Notes 
mail routing, dial-up remote access, cate- 
gory viewing, and sorting to extend your 
workgroup’s functionality. 

You can use other new SmartSuite tools 
to interact with the Internet environment. 
Word Pro can use its built-in FTP support 
and TeamReview to publish Web pages 
from within the word processor. Approach 
ships with the Webster OCX browser tool, 
which allows embedding of Web capabil- 
ities in your own database applications. 


Forced Integration 
Overall, SmartSuite 96 is vastly improved 
in its user interface design, with Smart- 
Masters, tabbed dialogs, and particularly 
the InfoBox properties tool providing a 
common thread throughout the system. 
But the LotusScript development envi- 
ronment can be somewhat difficult to nav- 
igate, partly because it lacks a facility like 
the one in Visual Basic to jump with a 
function key to a referenced subroutine. 
With Notes 4.0's recent surge in sales 
and a timely foray into Web publishing, 
SmartSuite 96's tool set becomes a valu- 
able addition for corporations already com- 
mitted to the Lotus environment. iil 


Steve Gillmor is director of Southern Digital 
(Charleston, South Carolina). You can reach 
him at sgillmorQ aol.com. 
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Workgroups Dock at IR Port 


Hewlett-Packard’s new 


between notebook and 


BARRY NANCE 


ired of plugging your laptop into 

Y the LAN? Hewlett-Packard's an- 

swer is NetBeamlIR, a small infra- 

red (IR) device that gives automatic net- 
Work access to IR-capable systems. 

As a simple, plugless replacement for 
a PC Card Ethernet adapter, the $289 Net- 
BeamlIR is too expensive for most users. 
It's better employed in a shop or sales- 
floor environment where information is 
collected on many laptops and central net- 
Work files are updated frequently. But here 
NetBeamIR could become more useful 
with improved distance and direction— 
now a limited 1 meter and 30 degrees. 

Through an RJ-45 (10Base-T) or BNC 
(10Base-2) connector, NetBeamIR attaches 
to your Ethernet LAN. A notebook com- 
puter with an infrared port running Win- 
dows 95 or OS/2 (drivers are scheduled 
to ship soon) can treat NetBeamIR like a 
regular LÀN connection point. 

Most PC infrared ports currently offer 
only 115-Kbps operation, but HP expects 
notebook makers to build PCs with faster 
IR ports later this year. NetBeamIR works 
with 1 15-Kbps ports and, HP claims, with 
the future crop of 1-Mbps and 4-Mbps 
ports. The ports themselves are standard- 
ized, thanks to the Infrared Device Asso- 
ciation (IRDA; http://www.irda.org). 

NetBeamIR works with most network 


infrared device provides a quick connection 


network 


OSes (NOSes) that support Ether- 
net, including Novell NetWare, Mi- 
crosoft NT Server, and IBM LAN 
Server. We tested NetBeamIR on 
both NetWare and LAN Server, us- 
ing an HP Omnibook 5000 PC with 
a 115-Kbps infrared port. With Net- 
BeamIR, the PC worked just as if | 
it were directly connected to the Wists 


network. Once we got beyond 4 feet - E 


or 30 degrees, connection was in- 
termittent but still possible—up to 
about 6 feet. In these ranges, even 
the presence of dust in the air could 
disrupt the connection. 

But what's nice about NetBeamIR is 
the way it reestablishes a temporarily lost 
connection. If the PC moves out of range 
or an obstruction blocks the infrared sig- 
nal, NetBeamIR automatically tries for 16 
seconds to reconnect. During this period, 
NetBeamIR handles intermittent signal 
losses reliably: It quickly reconnects and 
doesn't drop or damage LAN packets (e.g., 
during file transfers). After 16 seconds, 
NetBeamIR breaks the connection, and 


NetBeamIR Infrared LAN 


A Access Point .......... $289 
o "-M Hewlett-Packard Co. 
5 iE Santa Clara, CA 
-1M (800) 533-1333 
FHK] fax: (800) 333-1917; (208) 344-4809 
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Hot New Standards from IRDA 


With its subtle curves and cyclops-eye infrared window, HP's 
NetBeamlR offers painless connectivity between laptop and LAN. 
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you have to log in to the file server again. 
NetBeamIR does not yet work with 
IR-equipped personal digital assistants 
(PDAs), such as the Apple Newton. HP 
says it will support token ring in the fu- 
ture if there's sufficient demand. 
NetBeamIR makes a costly but nice 
desktop LAN connection. Once HP im- 
proves the distance and direction limita- 
tions, we think NetBeamIR will easily find 
its way onto sales floors and into ware- 
houses and corporate conference rooms. i 


Barry Nance is a BYTE contributing editor 
and the author of Using OS/2 Warp (Que, 
1994), Introduction to Networking (Que, 
1994), and Client/Server LAN Programming 
(Que, 1994). You can reach him by sending 
E-mail to barryn@ bix.com. 
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The infrared Device Association (IRDA), a group of about 
120 companies, supports infrared connectivity among com- 
puters and other devices. Until recently, IRDA’s standards 
characterized infrared ports as serial links operating at 
speeds up to 115 Kbps. IRDA’s latest standards allow trans- 
mission rates as high as 4 Mbps and provide for LAN access 
via a new IRLAN protocol. 

The 4-Mbps mode uses pulse-position-modulation data en- 
coding with four possible chip or time-slice positions per 
data symbol. The system can recognize and prevent interfer- 
ence with UART-based systems by including a Serial Infrared 
physical-layer-link Interaction Pulse (SIP) at least every 500 
milliseconds. 

IRDA has developed two APIs for accessing the infrared 
port. The first, IRCOMM, emulates existing communications 


device drivers to handle legacy serial and parallel-port con- 
nectivity. There's also a native API that infrared-aware pro- 
grams can use to locate and communicate with each other. 

IRDA defines a link protocol for serial infrared links, called 
Infrared Link Access Protocol (IRLAP). IRLAP explains how 
link initialization, device address discovery, connection start- 
up (including link data rate negotiation), information ex- 
change, disconnection, link shutdown, and device address 
conflict resolution occur on an IR connection. IRLAP imple- 
ments the high-level data-link control (HDLC) communica- 
tions protocol for infrared environments and adds proce- 
dures for infrared-based link initialization and shutdown plus 
connection start-up, disconnection, and information trans- 
fer. The rules for discovery and address-conflict resolution 
are IRLAP's most significant departure from HDLC. 
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Software 


Don't Lose Your Crypto Keys 


Entrust’s simple yet effective key management offers a solution 


for encrypting E-mail throughout your enterprise 


PETER WAYNER 


here’s an old saying in the cryp- 

3 tography business: “Encryption is 

easy, but key management is hard.” 

Entrust, an enterprise-wide encryption and 

digital-signature package from Nortel, of- 

fers encryption and key management to 
small and large companies alike. 

Key management is a potential night- 
mare because any system must guarantee 
a secure channel that will not reveal the 
secret key to eavesdroppers. The problem 
is severe in corporate WANs, where a cen- 
tral administrator must install individual 
keys on every computer. 


Public and Private Keys 

Entrust comes in two pieces: Entrust Man- 
ager and Entrust Client. The former main- 
tains an easy-to-administer list of users’ pri- 
vate and public key pairs. With the Entrust 
Manager software, you create a public and 
private key pair for each new user. Your or- 
ganization publishes the public key in a cen- 
tral directory; you give the encrypted pri- 


2) Two Key Pairs 


The Entrust system uses two pairs of 
public and private keys: one for digi- 
tal signatures and the other for en- 
cryption. The designers did this for a 
number of reasons. First, and most 
important, the U.S. government is 
much more accepting of export sys- 
tems used for authentication than of 
those used for secrecy. Thus, En- 
trusts export version offers full- 
strength digital signatures while pro- 
viding weaker encryption. 

Another interesting reason is to 
prevent repudiation. Only the private 


Entrust Encrypting/Signing | 


vate key to the user in a sepa- | 
rate file along with installation 
instructions. The Manager man- | 
ual even includes a sample let- | 
ter that gives a new user all the | 
necessary local information. | 

The administratoralsoretains | 
an encrypted copy of the private | 
key in a special file that he or | 
she must keep secret. If some- | 
one leaves the company, forgets | 
a password, or calls in sick, the 
manager can reconstruct the | 
user's key from this file. This is 
an effective form of corporate key escrow 
that doesn't compromise any individual. 

Other key-escrow plans involve adding 
to each message a special field that in- 
cludes the session key encrypted with some 
master key. If the master key is compro- 
mised, then all communications are shut 
down. Entrust's master file can also be 
stolen, but you can protect it by physical 
means. There's no way to mount an attack 
by gathering the special fields encrypted 
with the special escrow key. 

The Entrust Client can encrypt, decrypt, 
or sign files using either DES or Nortel's 
proprietary CAST algorithm. — 

The public-key encryption uses 
the Rivest-Shamir-Adleman 


All Files: 


File List: 


(RSA) algorithm. Especially nice | Good net 
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is the ability to encrypt a file so 
that several people, or a group, 
can read it. The file is encrypted 
with a session Key, which in turn 
is encrypted with the public key 
of each of the recipients. This al- 
lows you to place a file in a pub- 
lic directory and give access to any number 
of people. 

The software also interacts with Micro- 
soft Mail and cc:Mail, although we think it 
could be made more invisible. We'd like to 


Con 
Key backup can't 
he overridden 
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Total bytes to comptete: 411,961 
Total bytes completed: 222,304 
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A work in progress: As Entrust encrypts a set of files, it 
keeps the user informed. 


be able to set it to routinely encrypt all in- 
formation without requiring intervention. 

The package we tested was Entrust Lite, 
a cut-down version aimed at companies 
with up to 200 users. Entrust Lite main- 
tains public-key certificates in a simple 
file on a central server. The full-strength 
version can handle much larger systems 
that stretch across multiple domains and 
networks, and it supports a full X.500 cer- 
tificate-maintenance system. 

Entrust is one of the most thorough en- 
, cryption and key-maintenance 
| systems available. The key-back- 
| up system allows an organiza- 
tion to recover lost keys without 
involving a third party. The soft- 
| ware is designed to work seam- 
lessly across borders. The export 
version may be limited to 40-bit 
keys, but it works with the full- 
strength U.S. version. This makes 
it a good choice for managing 
keys around the world. 

Entrust’s greatest weakness could also 
be considered a strength. It's a stand-alone 
mechanism that must be invoked by the 
user or by customized software using the 

Nortel API. Some programs, like Lotus 
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Notes, offer much more transparent en- 
cryption, but only for their own docu- 
ments. Entrust can handle any docu- 
ment—if you remember to use it. Bl 


encryption key is escrowed in the 
central location, not the private half 
of the signature pair. This makes it 
much harder for someone to deny 
signing a document, because the 
only copy of the private signing key 
is on that person’s machine. 


Entrust Lite for Windows . . .single user, $125; 
flve users, $375; more than 50 users, $50 per 
user (all prices include manager software) 

(for Windows 3.1x, 95, and NT; Unix; Mac) 

Nortel (Northern Telecom) 

Secure Networks Group 

Ottawa, Ontario, Canada 

(613) 765-5607 

fax: (613) 765-3520 

Circle 1126 on Inquiry Card. 


Peter Wayner is a BYTE consulting edi- 
tor living in Baltimore, Maryland. You can 
reach him on the Internet at pcw access 
.digex.net. 
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Help-Desk 


elpers 


When you’re supporting a large 
number of PC users and applications, 
a little automation helps a lot 

in tracking and resolving problems 


DAVID SEACHRIST 


aintaining a help desk to 
| solve users' problems in a 
large organization calls for 


just that, organization—of knowledge 
about hardware, software, schedules, and 
past experience. This job can be aided con- 
siderably by special-purpose software. 

NSTL narrowed its focus to single-user 
applications that are meant for depart- 
mental use. The products are DKHelpDesk 
and DKInventory Manager (DK Systems), 
bundled as a single product and called 
DKHelpDesk here; Heat Professional for 
Windows (Bendata); HelpTrac (Monarch 
Bay Software); Professional Help Desk 
Premium, here called Professional Help 
Desk (PHD); Q-Support (Datawatch); and 
SupportMagic (Magic Solutions). 

Our tests are based on supporting inter- 
nal clients only. We looked at system in- 
stallation and setup, logging and tracking 
of calls, finding answers to questions, au- 
tomated call logging, and tracking the con- 
figuration of hardware and software. 

Choosing the right software for a help 
desk is a highly individualized proposi- 
tion. One help-desk manager we talked to 
wants a product that emphasizes ease of 
use and entering call data. Another needs 
flexibility, largely because the help-desk 
analysts are experienced users. 

However, NSTL’s overall ratings favor 
usability over flexibility and performance. 
Because many companies reengineer their 
help desks to place junior-level analysts 
at the first contact level without compro- 
mising support, it's important to provide 
tools that are easy to learn and operate. 


How It Works 

Help-desk software is a customized data- 
base application that facilitates storage and 
retrieval of information about users, their 
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ry 
computer hardware and 
software, the calls they 
make to the support cen- 
ter, and some means for 
support personnel to cre- 
ate and access a pool of 
information that will help 
them answer the ques- 
tions asked. The process 
varies considerably, de- 
pending on such vari- 
ables as: 


e Who the client is (in- 
ternal employee or ex- 
ternal customer). 

* How the call is sub- 
mitted. 

* The nature of the problem (hardware or 
software). 

* How urgent the problem is. 

* What analysts can take the call. 

* What information is available. 


All sia programs tested let analysts as- 
sess these factors quickly by searching for 
information in the help database. Response 
time improves when the analyst can ac- 
cess the user, configuration, and call-his- 
tory information in one application. 

But it a help-desk program is only a 
database, why not build one from scratch? 
First, with these programs available, users 
don't have to spend the effort and money 
to design the database. Second, although 
call logging and asset management are 
database functions, problem resolution 
gets into the more difficult area of expert 
systems. Third, the documentation that 
comes with these packages can be help- 
ful in running a help desk. 


System Setup and Administration 
When you're setting up a help-desk appli- 
cation, you need to think about how you're 
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going to enter analyst data and assign ac- 
cess rights to the database, customize the 
program, and set the hours of operation. 
All the tested programs allow you to re- 
strict access based on passwords. For ex- 
ample, you might want to restrict junior 
analysts from creating standard problem 
solutions. 

In a given environment, predesigned 
databases nearly always require some type 
of data or a form that the program’s de- 
signer didn’t foresee. A program that al- 
lows data-table and data-form customiza- 
tion gives the administrator tremendous 
flexibility. 

The ability to attach work hours to in- 
dividual analysts helps track availability. 
This helps avoid forwarding calls to ana- 
lysts who are unavailable. 

Although most of the information in 
help-desk databases is entered by analysts 
as they receive calls for help, the ability 
to import existing client and configuration 
data is a great help in getting these pro- 
grams up and running. The majority of the 
programs tested claim to offer easy-to-use 
data-import utilities. However, NSTL’s 
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testing showed that there are some seri- 
ous deficiencies. 


Who's Got the Answer? 
Once an analyst receives client and call in- 
formation, the next step is to fix the problem. 
These help-desk programs use two basic 
data sources to solve problems: knowledge 
databases created over time—-as 
the analysts enter problem de- 
scriptions and resolutions—and 
third-party, ready-made knowl- 
edge bases that provide "canned" 
data on specific topics. 

The key to using these knowl- 
edge bases to solve problems in 
real time is a quick and powerful 
retrieval engine that ranks infor- 
mation by its relevance. The most 
common approach is to use the 
database's normal search engine 
to look at historical records of 
clients with similar problems that 
have already been fixed. This 
method can be useful, but it has 
one hitch: Simple database 
searches tend to result in many 
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HOW GOOD ARE THE HELPERS? 


SupportMagic 


Professional Help Desk 


Heat Professional for Windows 


DKHelpDesk/DKInventory Manager 
HelpTrac 
Q-Support 


hits with no way of deter- 
mining which ones are 
most pertinent. The ana- 
lyst has to browse through 
them one by one. 
Statistical searches are 
more useful at sifting 
through the large amounts 
of text likely to be found 
in a call database. A sta- 
tistical search counts the 
number of times a search 
phrase is encountered and 
then ranks the records by 
their relevance to the 
search criteria. In addi- 
tion, these search engines 
let you exclude "noise" 
words from the search 
and specify synonyms. 


DKHelpDesk and DKIn- 
ventory Manager 1.2A 
This package is strong in 
inventory management 
and escalation features, 
and its data-import utility 
offers effective data map- 
ping. Unfortunately, the 
problem-resolution tools 
aren't so good. 

The underlying data- 
base is Quadbase-SQL 
(single-user version); the 
multiuser version sup- 
ports industry-standard databases, such as 
DB2, Oracle, SQL Server, and Sybase. 
DKHelpDesk uses Computer Associates' 
CA-Ret for creating reports. 

DKHelpDesk uses four well-document- 
ed diagnostic services: keyword searches, 
similar type calls (both methods require 
an established base of calls), solution steps 


Software Roundup 


(which must be added ahead of time), and 
links to Casepoint databases. 


Heat Professional for Windows 2.1 
Although its first-level support module 
uses a hierarchical tree metaphor to list 
common problems and allows attaching 
of notes, graphics, and video files, Heat's 
interface is nonetheless cumbersome. Its 
call-logging and inventory screens are 
harder to use than those of PHD and Sup- 
portMagic, the top-rated programs. 

Heat uses Microsoft Access for its de- 
fault database, although it can access any 
database that complies with Open Data- 
base Connectivity (ODBC). It currently 
allows both forms design and data-table 
creation. Importing data files is hard be- 
cause, as with HelpTrac, the lack of data 
mapping means you need to determine the 
order of fields in existing data and con- 
struct new database files. The product ships 
with Crystal Report Writer 4.0. 


HelpTrac 4.0 

HelpTrac uses color and graphics well to 
highlight important information, and it was 
the fastest product tested. However, it lacks 
problem-resolution and reporting tools, 
and some of its call-logging and escala- 
tion capabilities aren't as complete as those 
of the other programs. 

HelpTrac uses Paradox database files 
and the Crystal Report Writer. It lets you 
create lists and information trees, but its 
knowledge-acquisition functions are te- 
dious compared to those of other programs. 


Professional Help Desk Premium 3.1 

PHD offers user-friendly tools for call log- 
ging, problem resolution, and inventory 
management, and it's slightly easier to 
learn than SupportMagic. PHD’s interface 


Outstanding 
Excellent 
Average 
Below average 
Poor 


A Good 
B Fair 
Y Unacceptable 
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HELP-DESK FEATURES COMPARED 


DKHELPDESK/ HEAT PROFESSIONAL PROFESSIONAL 
DKINVENTORY MANAGER FOR WINDOWS HELPTRAC HELP DESK Q-SUPPORT SUPPORTMAGIC 
GENERAL 
Database format Quadbase Access Paradox dBase dBase Btrieve 
Tie-in to third-party databases 1 2 Oo 2 Oo 3 
Notification via pager 9 e e © © e 
CUSTOMIZATION 
Floating toolbar Q O e. ^ e © 
Link to external applications e ®© @ e @ e 
Access Windows help files e O O @ QO © 
User-designed forms O e O O O e 
User-designed tables O e D Q QO 3 
User-defined fields e © o ^ ^ e 
CALL LOGGING 
Assign analysts according to expertise ie @ e © 9 e 
Forward calls t e 9 e e © 
Date-/time-stamp call 3 e e e o e 
Open new second call window while first is still open O O O e e © 
Record elapsed time on call 6 e e e e © 
Call priority, status, history e e e e e [S 
Client name e e 9 e e o 
Problem description e o e e e e 
Solution description 4 e e e e © 
QUERYING 
Query by example O O O © O e 
Save queries by name O 9 3 e e @ 
Keyword searches e e Q e e e 
Search on any field in call-logging screen Oo O ə O O e 
ASSET MANAGEMENT 
Inventory management ə @ 8 e e © 
Track maintenance information, warranties e e o e e e 
Track equipment location e e © e oO © 
Track purchase information © 9 e 5 e e 
Track lease information € 5 e 5 e 5 
EXPERT SYSTEMS 
Build knowledge base © e e © © e 
Case-based reasoning O e O e O Q 
Decision tree (rules-based) O ® O e O © 
Neural network O OQO Oo e Q Q 
Statistical search engine O O O © © o 
Tie-in to third-party knowledge bases e e O © e 3 
ESCALATION 
Manual and automatic escalation e ^ m e @ e 
Notify supervisor of calls without being logged in e 9 O e à © 
Set default priority e Q o Ld e - 
Escalation triggers (time, conditions) T,C T,C T T T T.C 
Escalation actions (modify record, M,S e 6 MS 9 a 
send mail, launch program) 
REPORTS 
Number of predefined reports 93 75 62 17 34 250 
Custom reports © ® O Add-on e Q 
Call reports © @ © e o e 
Client/customer profiles € 9 e @ e © 
Equipment lists e e e @ e © 
Technician availability O * e O e © 
Purchase requests/orders © O O QO O © 
@ = yes; O = no. 
1 Multiuser version supports industry-standard databases. 4 No specific solution description in cali screen, but solution-steps list can be displayed. 
2 Any ODBC-compliant database: dBase, SQLServer, Oracle, and so forth. 5 User-modifiable. 
3 To be inciuded in SupportMagic SQL, scheduled for release in the first quarter. 6 Program uses alerts, audibles, and screen color to notify user of call escalation. 
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allows quick and easy access even to its 
most powerful features. The program al- 
ready supports a wide range of databases, 
and the next release (due before press time) 
will offer telephony support and a means to 
interface with the Internet. 

PHD uses dBase and can access any 
ODBC-compliant database, but it doesn’t 
include any data-import utilities, which is 
our major complaint with this product. The 
company offers a data-import service, but 
at an additional fee. The package comes 
with Crystal Report Writer 4.0. 

PHD’s problem-resolution tools are the 
most complete of the group. Its rapid reso- 
lution module allows quick access to solu- 
tions of common, previously solved prob- 
lems. The experience-based resolution 
module uses a statistical search of past prob- 
lems. Both tools are easy to operate. The 
package uses a graphical tree-based method 
for tracking configurations. To reassign as- 
sets, for example, you simply drag an equip- 
ment icon from one client name to another. 


Q-Support 3.32 

A very capable product, Q-Support seems 
flexible once you have learned your way 
around it, but its user interface relies heav- 
ily on hierarchical screens that are tedious 
to navigate. Q-Support uses dBase files; 
Datawatch offers an import utility, Q-Im- 
port, for an additional $1500. You can tie 
Q-Support's knowledge-base module into 
extra-cost KnowledgePaks, available from 
ServiceWare (Pittsburgh, PA). 


SupportMagic 2.13 
SupportMagic is our top-rated product be- 
cause its call logging, problem resolution, 


DKHelpDesk and DKInventory 
Manager 1.2A 
DK Systems, Inc. 

Chicago, IL 

(800) 892-5332 

fax: (312) 644-2703 
http://www.dksystems.com 
Circle 1086 on Inquiry Card. 


Heat Professional 
for Windows 2.1 
Bendata, inc. 
Colorado Springs, CO 
(800) 776-7889 

fax: (719) 536-0620 
nttp://www.bendata.com 
Circle 1087 on Inquiry Card. 


HelpTrac 4.0 
Monarch Bay Software, Inc. 
Houston, TX 
(800) 450-6250 
fax: (713) 451-8312 
http://www. arialmktg.com 

| Circle 1088 on Inquiry Card. 
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Kicking Calls Upstairs 


Handling calls in an efficient and timely fashion is crucial when life gets hectic 
on the help desk. You have to open call records easily, get pertinent informa- 
tion at a glance, and access detailed information as needed. 

Once you’ve logged a call, how long can it sit unanswered or unresolved? 
Here’s where escalation comes into play. Manual escalation occurs when an 
analyst recognizes that a call is both urgent and beyond his or her experience 
and then forwards the call to a more experienced analyst and raises the call’s 
listed priority {see the screen from PHD below). 

All six products tested here allow automatic escalation, but they’re all difficult 
to learn how to set up. It takes a concentrated effort to understand how escala- 
tion works in each program. It’s also important to consider carefully how to 
structure levels of escalation to match your company’s organization, needs, and 
culture. Determining the proper timing before escalating a call is a delicate busi- 
ness; users don’t want to escalate calls prematurely, but they also don’t want to 
wait too long. Often factors besides elapsed time should be taken into account 


before escalating a call. Prod- = 


ucts that escalate strictly on 

the basis of elapsed time are 

the easiest to learn, but those i» T ds 
that also allow conditional da . 
triggers are likely to be more 
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asset management, and report- 
ing are flexible and easy to use. 
SupportMagic currently sup- 
ports only one database for- 
mat, Btrieve. The next version 
will support Watcom SQL, and 
it will support Oracle, Sybase, 
and SQL Server by the end of the year. 
This is one of only two products—the oth- 
er being DKHelpDesk—to offer accept- 
able import utilities. Both programs handle 
importing by mapping fields in the source 


Professional Help Desk 
Premlum 3.1 
Professional Help Desk 
Stamford, CT 

(800) 474-3725 

fax: (203) 869-2990 
Info@prohelpdesk.com 
Circle 1089 on Inquiry Card. 


Q-Support 3.32 
Datawatch Corp. 
Wilmington, MA 
(800) 988-4739 
fax: (508) 988-0697 
Circle 1090 on Inquiry Card. 


SupportMagic 2.13 
Magic Solutions, Inc. 
Paramus, NJ 

(201) 587-1515 

fax: (201) 587-8005 
http://www.magicsolutions.com 
Circle 1091 on Inquiry Card. 
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data file to fields in the database table. 
SupportMagic currently allows you to 
design forms, but you won’t be able to 
create data tables until the next release. 
The program also offers a statistical search 
engine. Add-on modules include a hyper- 
text search system and a rules-based de- 
cision tree. Crystal Report Writer 4.0 is 
available at additional cost, but because 
SupportMagic ships with 250 report for- 
mats, you may never need that option. Bi 


David Seachrist has tested software for NSTL 
for nine years. You can send E-mail to him in 
care of editors Q bix.com. 


This report contains partial results from a 
recent issue of Software Digest, a monthly 
publication of NSTL, Inc. To purchase a copy 
of the full report, contact NSTL at 625 Ridge 
Pike, Conshohocken, PA 19428; (610) 941- 
9600; fax (610) 941-9950; on the Internet, 
editors? nstl.com. For a subscription, call 
(800) 257-9402. BYTE magazine and NSTL 
are both operating units of The McGraw- 
Hill Companies, Inc. 
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LAB REPORT: REMOVABLE-MEDIA DRIVES 


HANDS-ON TESTING 


16 DRIVES FOR FAST 


Are you constantly running out of hard drive space? Back up your 
data with one of the drives tested here. The media is removable, 
has a long shelf life, and offers low per-megabyte storage costs. 


CHANDRIKA MYSORE 


icking the right media for backing up 
and archiving your data isn’t as easy as it 
used to be. Magnetic tape drives have 
been PC users’ de facto backup solution, 
but optical drives are slipping into the 
mainstream with lower costs and better 
performance than past optical units. Optical alterna- 
tives are enticing because their random-access ca- 
pabilities let you quickly retrieve stored data as if it 
were being read from a hard drive; in contrast, stream- 
ing tape drives access data sequentially. 

We tested 16 removable-media drives that use mag- 
neto-optical (MO), magnetic, and dual-purpose phase- 
change technology. Out of the 16 external drives that 
we tested, 12 use a 54-inch form factor and four use 
a 34-inch form factor. The 54-inch MO drives range 
in capacity from 1.3 to 2.6 GB (except for Panason- 
ic's phase-change drive), and the 34-inch drives have 


100-MB to 1-GB removable media. Pinnacle Mi- 
cro’s 5%-inch Apex is a 4.6-GB optical drive—the 
largest capacity of the bunch (see the text box “Pin- 
nacle's Apex 4.6GB Serves Up a Heaping Platter" on 
page 144). 

For the purposes of this review, we rate only those 
optical drives that have a 5%-inch form factor. For de- 
tails about the performance and cost on alternative 
devices, refer to the table “The Tale of the Tape" 
on page 146. 

Drives using optical media are attractive because 
they have an incredibly long shelf life (estimated at 30 
years). Sony says that its two optical drives—the CMO- 
R531 and the CMO-R544—-use 54-inch disks that 
will last for 100 years. Some vendors, including Pin- 
nacle Micro, are touting optical disks as replacements 
for traditional magnetic disks, but don’t expect many 
systems vendors to jump at the technology; the drives 
are still too slow. The Plasmon 
Data RF7030e is the most ex- 


How to use this guide MM pensive 54-inch drive we tested 


We selected the best removable-media drives by evaluating performance feecuential edebi at $3100: the average price of 
tates aid read/write speede) x as well as features and usability Rherectetists, the 12.5 Tw drives is $2285 


With its low price of $649 
and support for a standard 
quad-speed CD-ROM, Pana- 
sonic's PD/CD-ROM LF- 
1000AB, a dual-purpose, 
phase-change optical drive, 
might be better suited for 
mass-market storage solu- 
tions. The phase-change car- 
tridge, which holds over 600 
MB of data, is rewritable a 
half million times. Phase- 
change media offer a reliable 


i The latest optical drives, 
M like Pinnacle Micro's Apex 
We / 2.6GB 5%inch unit, 
— supporta speedy 6-MBps 
a maximum burst-transfer 
“aime ratethatmovesdata -— 
faster than ever before, it 
appears that optical drives 
 . aren't as slothlike as 
- many users percelve and 
may someday repiace the 
magnetic hard drive on 
the desktop. 


EN  prumuum Pinnacle Micro Apex 2.66B 


range in price from Lj Tho Apex 2.68 is our best-overall choice for storing big video or 


% dighal audio files and grephics for desktop publishing. The driva fes- 
$649 to $3100, with tures nn LCO on the front bezel and includes a fast SCSt-2 connector, 


à [c B we I EE 
drives are. relatively — 
inexpensive at 
; between $200 and. EET: 
' $599, but they nie Leese 
have a fraction of the = - 

_ Storage capacity of the | 
- larger drives. 


formance in the banchmarks, We found the user documentation thal comes with the Apex 2. a 
. which bolstered its highusability score. The 2.5-GB cartridges cost about $200 each. 
TIAE Tee et Pp Bf TOEX* 443 5 qp -neec0ma ELT) 


i The: Sinch optical drives have 1.3- and 
Uus A 6-GB storage medla (except for- ' 
— Panasonic’s PD drive). The smaller 3X-Inch 
- drives : are more eclectic, with 100-MB, 
/ 435 MB, 230- MB, and 1-GB. ‘cartridges. 


The vendor-provided — 
time, in milliseconds. 
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means of data storage, as they aren't affected by mag- 
netic fields. This technology will let drives like Pana- 
sonic's support the emerging high-density digital video- 
disc (DVD) CD-ROM format for the entertainment 
industry. 

Iomega and SyQuest build compact 34-inch devices 
using Winchester-type magnetic media that can hold 
up to 1 GB of data. Iomega's Jaz SCSI drive ($599) is 


ILLUSTRATION: BRUCE SANDERS © 1996 


OPTICAL 
LASERDISC 


a breakthrough product that uses a 1-GB medium that 
isn’t much wider than a 1.4-MB floppy drive and only 
about twice as thick. SyQuest’s EZ135 is another small- 
media drive that holds 135 MB of data. Olympus’s 
PowerMO 230, using MO media, offers a 230-MB ca- 
pacity. These smallish disks are ideal for taking storage- 
hungry image, sound, and video multimedia files on the 
road. The average price of these small drives is $310. 
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THE BEST IN REMOVABLE 


/-INCH OPTICA 


agneto-optical (MO) drives are a durable, trans- 
portable medium for backing up and archiv- 
ing large amounts of data permanently. For es 
reason, digital audio and video, graphics, color- 
prepress, medical, and other professionals have 
chosen high-capacity optical drives as a stan- 
dard backup solution. 

In a way, MO drives provide limitless storage capacities, 
because you can remove the cartridges after they run out of 
space and replace them with new ones. You could say that the 
sky's the limit when you hear about optical-storage solutions 
like Pinnacle Micro's optical-library systems, which can hold 
up to 5 TB of backup data. 

Despite their advantages of random access and low per- 
megabyte costs, optical drives have not gained widespread ac- 
ceptance, because when compared to traditional magnetic hard 
drives, they' ve been high on price and short on performance. The 
5¥%-inch drives that we compared range in price from $649 to 
$3100, with the average price being about $2285. Tape-back- 
up devices are still less expensive, with the exception of some 
8-mm tape drives. But the performance of optical drives has 
improved, and their storage capacities should be even greater in 
the future. 


STORAGE 


L DRIVES 


During our hands-on tests, the 54-inch drives with the fastest 
throughput in NSTL’s InterMark benchmarks fared best. We 
found this evident in our best-overall choice and high-perfor- 
mance winner, the Pinnacle Micro Apex 2.6GB drive ($1695), 
which zoomed through our suite of benchmarks. Coming in 
second and third in performance were the Olympus Image Sys- 
tems PowerMO 2600 ($2199) and Maxoptix T4-2600 ($2525) 
drives, respectively. With a capacity of 2.6 GB, the T4-2600 ex- 
hibits excellent read-and-write service times with little CPU 
utilization. The PowerMO 2600 and the T4-2600 (both SCSI- 
2 units) had a throughput of 2.39 and 2.18 MBps, respectively, 
in our sequential tests. 

Sony’s CMO-R544 ($2995) and CMO-R531 ($2695) are 
also two strong performers—the first supports a capacity of 
2.6 GB, while the second is limited to 1.3 GB—with 3600- 
rpm rotational speeds and SCSI-2 connectors. While there's 
no way for us to substantiate the claim without tearing a rift in 
the space/time continuum, Sony says the rewritable media will 
last 100 years. Panasonic's LF-7300A ($2995) is a 1.3-GB 
drive with a SCSI-2 connector and 512 KB of read-ahead buffer- 
ing that boosted its performance to sixth-best. 

The Pinnacle Micro Sierra 1.3GB ($1495), Liberty Systems 
115M01.3 ($1999), and Plasmon Data RF6920e ($2275) are 


PINNACLE'S APEX 4.6GB SERVES UP A HEAPING PLATTER 


Pinnacle Micro's new Apex 4.6GB drive our comparison with all the | 
is a breakthrough in optical-storage other 5%-inch drives in the 
technology. Is currently the only drive review. The results appear in 


that offers 4.6 GB of storage, the high- 
est capacity on a single 5%-inch medi- 
um. Pinnacle Micro markets this drive 
in both external and internal configu- 


and 151. 


Pinnacle Micro ds in- 
vested considerable effort . 


the Roll Call on pages 150 gi i 


rations; the 54-inch drive requires only — in the design enhancements =. 
a half-height drive bay. for the Apex drive. The com- hY 


The Apex 4.6GB external drive 
comes with fast SCSI-2 connectors on 
the rear and cool LCD and drive-ac- 
tivity indicators on the front bezel. The 
desktop model that we tested, a pre- 
production model, has a list price of 
$1695. The Apex drive is compatible - 


pany has added more user S 
area on the disk by design- | Jogin 
ing a smaller actuary arm to © as ce 
seek closer to the spindle (3m M. 

and by using a higher nu- = CREDAS ! 
merical aperture that em- ligas ps ‘nah T Pinnacle Micro's re BCR rentals 
ploys a smaller bit size. This "2£eto- -optical drive offers near-hard-drive performance and has a low per- 


megabyte cost. 


with both 2.6- and 4.6-GB media. 


^. ^ We did not compare the test results — 


design also decreases the 
average seek time to 17 milliseconds, 


generated using the compared to more 
4.6-GB media withany -Și Apex4.6GBdrive .....$1695 than25 ms, .— 

other drives we test- ff- MAR Ra All these desirable 
ed for this report, be- (R29) (800) 553-7070 features make the 
causethe Apexunitis [>= cene En Apex 4.6GB an inno- 
the only drive that sup- | 5 http:/ /www.pinnaclemicro.com vative, breakthrough 
ported the 4.6-GB ca- È Circle 1112 on Inquiry Card. optical drive with su- 


pacity. We used the 
results that we obtained during testing 
with its 2.6 GB of storage capacity in 


perior performance 


and enormous capacity. The Apex 


4.6GB could be an alternative to a 
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magnetic hard drive due to its relia- 
bility, 30 years of archival shelf life, 


portability, and large capacity. It also 


comes with a one-year warranty and a 
$395 extended warranty. __ | 
Pinnacle Micro is still upgrading the 
performance and compatibility of the 
drive for its final release, which was 
scheduled for March. The Apex 4.6GB 
drive should be well into production 

by the time you read this atiis. 


PERFORMANCE 100% 


relatively inexpensive drives 
that showed lower-end perfor- 
mance in our tests. The three 
opticals have rotational speeds 
between 3000 and 3600 rpm, 
which could explain their close 
performance scores. Although 
they didn’t knock us over with 
high-performance numbers, 
they’re more cost-effective so- 
lutions for grabbing big chunks 
of data with random-access 
searches. 

A newer lower-cost, but 
lower-capacity, 
technology is 
phase change. 
Panasonic’s 
PD/CD-ROM 
LF-1000AB 
drive is the only 
dual-purpose, 
phase-change 
(PD) drive that 
we tested. You 
can use the desk- 
top unit as a 
quad-speed CD-ROM drive for 
your system, and it also reads 
and writes to 650-MB remov- 
able optical disks (a pack of five 
disks costs $300). 

The PD/CD-ROM drive— 
which stood up to most MO 
drives in random-write service 
and data transfer rates but had 
the slowest random-read service 
times in our tests—is a good 
data-storage for- 
mat for multime- 
dia files. Compaq 
plans to incorpo- 
rate the drive into 
its Pentium Pro 
multimedia com- 
puters. It’s a cost- 
effective, dual- 
purpose drive 
that costs $649 
and has 650-MB 
capacities. 

Finally, we're seeing the lat- 
est advances in optical tech- 
nology, and the data transfer 
rates of optical drives are be- 
ing boosted even more. These 
new advances stand out in Pin- 
nacle's latest offering, the Apex 
4.6GB drive (see the text box 
"Pinnacle'S Apex 4.6GB 
Serves Up a Heaping Platter" 
on page 144). The drive uses 
Direct Overwrite media, which 
applies an MO technology 
called Light-Intensive Modu- 
lation Method (LIMM ). This 


PERFORMANCE 70% 


BYTE BEST 


OPTICAL DRIVES 


Outstanding performance and usability 


CCPIENUELTYTNE Pinnacle Micro Apex 2.6GB 


The Apex 2.6GB is our best-overall choice for storing big video or 
digital audio files and graphics for desktop publishing. The drive fea- 
tures an LCD on the front bezel and includes a fast SCSI-2 connector, 
a vendor-specified sustained data transfer rate of 6 MBps, and 1 

MB of read-ahead buffer, which help explain its outstanding per- L uf - 
formance in the benchmarks. We found the user documentation that comes with the Apex " 6GB to be the best, 
which bolstered its high-usability score. The 2.6-GB cartridges cost about $200 each. 


ASYNCHRONOUS 
BEST CAPACITY — AVERAGESEEK — BURST-TRANSFER 
PRICE OVERALL FEATURES USABILITY — (GB) TIME (MS) RATE (MBps) 
BEST Pinnacle Apex 2.6GB $1495 7.86 AA AAAA 26 17 5 
RUNNER-UP — Maxoptix T4-2600 $2525 6.49 A AAA 2.6 39 4 
RUNNER-UP — Olympus MOSS40E/PowerM0 2600 $2199 6.47 A AA 2.6 «26 3 
RURNER-UP — Sony CMO-R544 $2995 6.10 A AAA 2.6 25 3 


Raw-speed leader 


Tre Roca Pinnacle Micro Apex 2.66B 


This $1495 SCSI-2 device has a rotational speed of 3755 rpm and a data transfer 
rate of 6 MBps. The 5%-inch storage media holds 2.6 GB of data for a 30-year 
lifetime. The Olympus PowerMO 2600 is the next-highest-performance drive at 
$2199. This drive has a rotational speed of 3600 rpm and a vendor-specified 
sustained read-transfer rate of 4.6 MBps, and it utilizes a SCSI-2 connector. This 
MO drive and the Apex 2.6GB are the closest to magnetic hard drives in 
performance. 


ASYNCHRONOUS 
H CAPACITY AVERAGE SEEK — BURST-TRANSFER 
PRICE PERFORMANCE FEATURES USABILITY (GB) TIME (MS) RATE (MBps) 
BEST Pinnacle Apex 2.668 $1495 8.00 AA AAAA 26 17 5 
RUNNER-UP Olympus MOS540E/PowerM0 2600 $2199 7.14 A AA 2.6 <26 3 
RUNNER-UP — Maxoptix 74-2600 $2525 6.78 A AAA 2.6 39 4 
RUNNER-UP Sony CMO-R544 $2995 6.34 A AAA 2.6 25 3 


For the best price/ performance ratio 


Lowcost piense Micro Apex 2.65 


In determining the low-cost category, we placed the cutoff price at $2300. Out of all the 
drives that fell under this price, only two were of the 2.6-GB capacity: the Pinnacle Micro Apex 
2.6GB and the Olympus Image Systems PowerMO 2600. Our winner—and the most cost- 
effective drive in this category—was the Pinnacle Apex 2.6GB. It offers the best in features - 
and overall performance. 


ASYNCHRONOUS 
BEST CAPACITY — AVERAGESEEK —  BURST-TRANSFER 
PRICE OVERALL FEATURES USABILITY — (CB) TIME (MS) RATE (MBps) 
BEST Pinnacle Apex 2.668 $1495 7.86 AA AAAA 26 17 5 
RUNNER-UP — Olympus MOSSAOE/PowerMO 2600 $2199 6.47 A AA 2.6 «26 3 
RUNNER-UP Panasonic PD/CD-ROM LF-1000AB $649 5,33 A AAAA 650MB 165 3.3 
RUNNER-UP Liberty 115M01.3 $1999 5.10 A AAA 1.3 19 2 
RUNNER-UP Pinnacle Sierra 1.368 $1495 5.09 AA AAA 1.3 19 5 
allows a single-write pass in- trum. The development of KEY 


stead of a two-write pass, 
which makes writes the same 
speed as reads. 

Today’s MO drives also use 
red-laser technology, the lowest 
frequency on the light spec- 


blue-laser opticals later this 
decade will expand the band- 
width so that optical drives will 
be able to support 100 GB of 
data. Exciting technological 
advances like these have ana- 


Ratings from 1 to 4: A is the lowest; 
AAA. is the highest. 


lysts predicting a tenfold in- 
crease in optical-drive sales 
over the next two years. 
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LOW-COST ALTERNATIVES 


he four 34-inch portable removable 
drives that we tested are inexpensive 
alternatives to the more costly 5%-inch 
units. lomega’s Zip ($199.95) and Jaz 
($599) drives, the Olympus Image Sys- 
tems PowerMO 230 ($589) drive, and | 
the SyQuest Technology EZ135 ($250) drive cost | 
much less than the 51-inch drives, but they don't 
back up data at such grand proportions as the oth- 
ers do. These 34-inch drives are therefore ideal for 
storing, transporting, and playing multimedia files 
or other large files. 

An affordable drive at $250, the SyQuest EZ135 
is the fastest in overall performance compared to 
the other three units; however, its high performance 
comes with a trade-off: a 135-MB capacity. If per- 
formance is your only concern, then the inexpensive 
SyQuest EZ135 is all you need. But if you have to 
back up your entire hard drive, for about $350 more, 
the Iomega Jaz, with the largest capacity of 1 GB, 
is also very fast. The EZ135 fits 35 MB more data 
on each 3-inch cartridge than the Iomega Zip 100-MB me- 
dia, which costs $50 less. 

With its attractive $199.95 entry point into removable stor- 
age, lomega’s Zip drive got our attention. The Zip, which is 
available as a SCSI or parallel-port drive, is the ultimate in 
portability: It weighs just under 1 pound, and its removable 
cartridges can fit into a shirt pocket. 

The small drive is in such vogue that the third-party company 
Maxell has begun production of the 100-MB cartridges, which 
have reportedly been scarce in retail channels. The Zip car- 
tridges aren't big enough to back up today's hard drives or to use 
for primary backup, but this may prove to be the floppy drive of 
the future. 

Iomega's Jaz is a different story. According to Iomega, you 
can back up your entire hard drive in about 5 minutes on the 
device's 1-GB magnetic media. You can also plug the Jaz into 
a system's SCSI port for a second hard drive. Its performance 
was only second-best to that of the SyQuest EZ135 in our 


“THE TALE OF THE TAPE 


“The Zip, PowerMO 230, and EZ135 are listed twice because we tested those drives with two different attachments. The ap drive, for 
pesce, peat * send date rate when | tested Mn e; CSI s zs than when nate WRS the m psrallel port. - 


3/-INGH REMOVABLE 


From left to right: SyQuest's EZ135, 
Olympus Image Systems’ PowerMO 
230, and lomega's Zip drive. Inset: 
lomega's Jaz drive. 


throughput performance tests. 

It has the fastest random-read scores, and it bothers the CPU the 
least among the 3%-inch drives. A software cataloging tool 
keeps track of all the files on all the disks that you’ ve stored me- 
dia on. 

The Olympus PowerMO 230 falls between the Iomega Zip 
drive and the SyQuest EZ135 in terms of performance. The 
PowerMO 230 costs over twice what you'd pay for the EZ135 
($589), but it can pack more data on its media (95 MB more, 
for a total capacity of 230 MB). The performance of the Pow- 
erMO was faster than that of the Iomega SCSI Zip drive in our 
throughput tests. 

We were surprised that the PowerMO 230— which has the 
fastest rotational speed (4500 rpm) and a vendor-specified data 
transfer rate of 1.8 MBps—didn’t do better in our performance 
tests. The PowerMO 230, however, is a bargain when you con- 
sider that it costs only about 9 cents per megabyte per cartridge 
with its low $20 media costs. 


| nm 


— 


“DATA RATE 


COST PER MEGABYTE | 


p COST PE 

MODEL > v PRICE- CAPACITY. ADAPTER/BUS PER CARTRIDGE - CARTRIDGE . (MBPS)... (PERGENT) > 

. lomega Jaz. | $509 {GB AHA2O4WIPCI 102 $99 Tite 4.78 

.. lomega Zip/Z100P" $199.95 100MB System port 206 $20 0.06 8,32 
omega Zip/Z100S $199.95 — :100MB AVA-1502E/ISA 200^ $20 0.50 26.96 

. Olympus MOS321E/PowerMO 230 — $689 230 MB AHA-2940W/PCI 9e. $20 0.75 5.45 

| Olympus MOS321E/PowerMO 230 — $589 230 MB AVA-1505/1SA o¢ $20 0.75 17.03 
© SyQuest E2135 $250 135MB  AVA-1505/ISA 15e $20 149. 16.89 : 
. SyQuest EZ135 $250 135 MB AHA-2940W/PCI 1 dus $20 Cs pec Si. 2,48 


n * We tested the lomega Zip parallel- port drive ona Toshiba Satellite Pro 410 Series Pentium notebook with 16 MB of I RAM; the patallel port was set tà bidirectional. 
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Seagate solves your storage puzzle. 


Full-featured HAWK 2XL disc drives deliver making it a perfect choice for multimedia and video 
superior performance and value for both applications. All this fits in a slim, one-inch, low-profile 
clients and servers. design which requires minimal space, consumes less 
Getting higher capacity and performance at a low power, and runs cooler than other drives in its class. 
cost has always been a puzzle. But now, solving the Multiple SCSI I/O solutions are avail- ^: 
problem is a snap with the Seagate HAWK 2XL. able, including standard 8-bit and 16-bit ZH 
For what you'd expect to pay for just a basic disc HAw« Fast SCSI, 8-bit and 16-bit Ultra SCSI, and Micnosorr 
drive, the HAWK 2XL gives you an abundance the single connector attachment (SCA). This READY-TO-RUN 
b of performance features and SCSI I/O flexibility makes it easily affordable to add one or two 
F options. It features Seagate’s Advanced SCSI Designed for gigabytes of storage to any server, workstation, 
y - Architecture II (ASA II), an enhanced performance E or high-end PC. 
feature common to all Seagate high-end products. And eum For details, call 408-438-8111. Or visit our 
SCAM plug-n-play compatibility for easy integration into Windows95 Internet home page at http://www.seagate.com. 
a multiple SCSI peripheral environment. The HAWK And see how HAWK 2XL disc drives can make all your 
2XL's embedded servo eliminates thermal calibration, upgrade puzzles fall into place. 
Model Capacity — — Interface Transfer Rate RPM — Avg. Seek 
—3- 1 -- aoan Aan SS Seagate 
HAWK 2XL ST32155 2.147 GB Ultra SCSI 8/16 bit  upto40 MB/sec 5411 9/10.5 
HAWK 2XL ST31055 1.050 GB Ultra SCSI 8/16 bit upto40MB/sec 5411 9/10.5 THE DATA TECHNOLOGY COMPANY 


Seagate and the Seagate logo are registered trademarks and Hawk is a trademark of Seagate Technology, Inc. Microsoft, Windows, NT and the Windows logo are registered trademarks of Microsoft Corporation. ©1996 Seagate Technology, Inc. 
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February 20, 1996 
SAG STF 166 Pentium 


“SAG is the clear leader in our 
price/performance scale. Both 
systems were top notch perform- 


| February 20, 1996 
SAG STF 150 Pentium 


| AUGUST 1995 


| Internet E SFT Mpho 


“This system takes 
top honors based 


on its performance, 


. DECEMBER 1995 


Í BEST OVERALL - 


PENTIUM 120 


! BYTE/NSTL REPORT 
T20MHz Pentium STC 120 


“SAG is the clear choice 
for power users. In fact, 
SAG 120Mhz Pentium 


ers turning in the best Winstone expandability, and finished with higher 
96, Graphics Winmark 96 and naii overall performance 
Disk Winmark. Both are loaded enl ratings than other 
—— | | ; 133Mhz systems" 
PC Computing rates SAG, “one of the top direct with powerful components: pn 
vendors in the US.” January 1996. PC Magazine 
DUAL PRO GRAPHICS ULTRA QUAD 150MHZ 
200MHz SMP STATION 166MHZ SUPPORTS PENTIUM® 90» 100»120«150« 180 


Hi oh Quality C ustom-C onfigured 
Systems At Off-The-Shelf Prices 


Do you want a custom system?—Until SAG, that meant 
high-priced VARs and other costly consultants. 


Do you want to save some money?—Until SAG, your only 
options were pre-configured systems and their many limitations. 


Precision-Engineered Power Systems—Now you can have 
custom quality without compromise. All SAG file servers are 
precision-built and packed with features. We offer multiple 
processing, disk mirroring, RAID 5 fault tolerance and more 
storage capacity at prices far below the industry standard. 
For affordable disk arrays, tape backup solutions and RAID § 
technology, SAG Electronics is the acknowledged “High-End 
Solutions Company.” 


y ! A 
SAG 
ELECTRONICS 


MORE SERVER POWER, FOR LESS 
Circle 102 on Inquiry Card. 


AT&T on-site and 4 year extended warranties are 
available. Lease options available. Returns may be 
subject to restocking fee. RMA# must be acquired. 
Some devices have not been approved by the Federal 
Communications Commission. These devices are not, 
and may not be, offered for sale or lease, or sold or 
leased until the approval of the FCC has been obtained. 


WEB ADDRESS 
HTTP://SAGELEC.COM pen 


PRO 150 & 180 AVAILABLE 
BUILT-IN EXPANDABILITY WITH 

SMP NATOMA CHIPSET 

1 INTEL PENTIUM PRO 200® PROCESSOR 
32MB OF EDO RAM EXPANDABLE To [GB 


Imagine 128 Series Il 128 Bit *3D" 
4M VRAM Video 


SLOTS; (4) PCI, (4) ISA 
2840 UW 

2.1 GB Ultra SCS) Wide HD 
6x CD-ROM 
KEYBOARD, FLOPPY, 
MOUSE 


TOWER CASE 300 WATT 


54433 


ALPHA 300 
POWER SYSTEM 
FOR CAD, GRAPHICS, 

AND SERVER APPLICATIONS 
256 BIT Bus 

2MB CACHE EXPANDABLE TO 8MB 


1 DEC 300MH2 ALPHA CPU USING 2164 CHIP 
TECHNOLOGY 


64MB RAM EXPANDABLE TO 1GB 

4x CD-ROM 

ELSA 4MB VIDEO CARD 

4GB 7200 RPM SCS! WIDE DRIVE 

SLOTS; (3) PCI, (2) PCI ISA, (1) SHARED 
TOWER 300 WATT 


$8550 


IMAGINE 128, FASTEST GRAPHICS, DRIVE, AND 
MOTHERBOARD 


DUAL SMP MOTHERBOARD 
166MHz PENTIUM® PROCESSOR 
542K PIPELINE SRAM 

TRITON |l CHIPSET 

16 MB EDO RAM To 512 MB 
SLOTS: (4) PCI, (4) ISA 

6x CD-ROM / Mouse / FLOPPY 
Imagine 128 Series li 128 Bit 
"3D" 4 MB VRAM Video 

2940 UW 

2.1GB Ultra SCS! Wide HO 
AWE SOUND, 28.8 MODEM 


TOWER CASE 300 WATT 


$3570 


RAID 5 SERVER 
DUAL 150 MHz SMP 


1 INTEL PENTIUM® 166 MHZ 
PROCESSOR 


512K CACHE 

16MB RAM EXPANDABLE TO 512MB 
3 Two GB BMS HARD DRIVES 

RAID 5 CONTROLLER 

SLOTS: (3) PCI; (5) EISA 

12 BaY TowER, 8 REMOVABLE, AND 
HOT SWAPPABLE 


Two 300 WATT REDUNDANT POWER 
SUPPLIES 


KEYBOARD AND 1.44 FLOPPY 
DUAL 166 AVAILABLE 


*5870 


PROCESSORS 


TRUE 128 Bit MEMORY BUS ZERO WAIT STATE 
INTERLEAVED 256 Bit BUS 


64 BIT CPU Bus OPERATES AT 60MHZ WITH 
TRANSFER RATE OF 480MB/SEC 


2 INTEL PENTIUM® 150MHZ PROCESSORS 
EXPANDABLE TO 4 


512K CACHE ON EACH CPU MODULE 

32MB OF MEMORY 

EXPANDABLE TO 1.7GB ECC 

SLOTS: (7) PCI, (4) EISA, (1) [5A 

AGB 7200 RPM SCSI WIDE REMOVABLE DRIVE 
6x CD-ROM 

KEYBOARO, FLOPPY, MS MOUSE 

12 Bay TOWER 400 WATT REDUNDANT POWER 


*10850 


STORAGE AND RAID 5 


96B SCSI 1820 
46B SCSIPMS ‘890 
26B IDE 3350 
RAIDS 16GB 37700 
RAIDS 28GB 11103 


RAIDS 52GB 422000 


WE ONLY BUILD CUSTOM SOLUTIONS! 


SAG ELE IPONIGS . A51 ANDOVER STREET ig NORTH ANDOVER, MA 01845 * 508-682 0055 


WE SERVE YOUR ENTIRE LAN NEEDS, 
FROM SERVER TO NODES. 


FAX 508-689-0180 


HOURS: 8:30AM-8:00PM, MONDAY-FRIDAY 
GSA SCHEDULE #GSOOK95AGS7179 


e tested the performance of the 
16 removable-media drives 
with NSTL’s InterMark bench- 
marks. The tests measure the 
drives’ throughput, CPU utilization, and 
sequential and random read/write capabil- 
ities. To round out the evaluation, our prod- 
uct testers check the drives for ease of use 


-° and features. 


We ranked the 5A-inch optical drives 
in three categories: best overall, best high 
performance, and best low cost. The best- 
overall selection is based on a formula of 
performance scores (70 percent), as well as 
ease of use (20 percent) and features (10 
percent) ratings. The best high-perfor- 
mance drive has the highest performance 
numbers, without any consideration for 
usability or features. The best low-cost 
drive incorporates the best-overall formu- 
la of performance, usability, and features 
scores, but there’s a $2300 price cutoff. 


TEST METHODOLOGY 

To test the optical drives, we used an 
Adaptec AHA2940W PCI SCSI adapter 
to attach the drives to a Windows 95—based 
workstation with an S.A.G. 133-MHz Pen- 


How We ‘Tested 


tium CPU, 32 MB of RAM, a SCSI-based 
2-GB hard drive, and a SCSI-based CD- 
ROM drive. Six of the drives came bundled 
with a SCSI adapter. We tested these drives 
with both the standard Adaptec adapter 
and the one that shipped with the product. 
For our evaluation, however, we used just 
the test scores obtained using the standard 
adapter. 

We connected the optical drives exter- 
nally to the system via a SCSI adapter. The 
system’s hard drive and CD-ROM also 
connected internally to the same SCSI 
adapter. Windows 95 recognized the SCSI 
hard drive, external optical drive, and the 
CD-ROM, assigning drive letters at boot 
time; the OS noted the external optical 
drive as a removable-media device in the 
"My Computer" listing. 

Testers formatted the optical drives with 
one large partition before starting perfor- 
mance testing. Nine of the drives arrived 
with a software utility to format the media 
and create partitions. In these cases, we 
used the vendor-supplied software to for- 
mat and create partitions on the media. 
We used Windows 95 to format all those 
drives that did not come with any soft- 
ware tools. 


EASE OF USE 
AND FEATURES 


To evaluate ease of use, we made sure that 
the vendor-supplied documentation had clear 
installation procedures, intricate hardware 
specifications, and a well-organized table 
of contents and index to guide the reader 
through the manual. Testers also checked 
to see if status indicators and buttons were 
easily recognizable and considered how easy 
it was to set up and configure the units. The 
features scores reflect the range of support- 
ed software and hardware platforms, relia- 
bility specifications, SCSI drive controller 
specifications, and other options. 


Contributors 

Chandrika Mysore, Project Manager/NSTL 
John McDonough, Technical Editor/NSTL 
Susan Colwell, Technical Editor/BYTE 


The Lab Report is an ongoing collaborative project 
between BYTE magazine and National Software 
Testing Laboratories (NSTL). BYTE magazine and 
NSTL are both operating units of The McGraw-Hill 
Companies, Inc. Contact the NSTL staff on the 
Internet at editors@nstl.com or by phone at (610) 
941-9600. Contact BYTE on the Internet or BIX at 
editors @ bix.com or at (603) 924-2624. 


two hats: It can read and write to a 650-MB rewritable optical 


disk, and it can also read 
common quad-speed 
CD-ROMs —all in the 
same tray. For PD 

mode, you insert a 
cartridge into the 


offer reliable long-term storage. 


phase-change drive's 
| tray; for CDs, you remove 
the PD cartridge and 
at EN simply drop a CD into the 
LUE tray. Supported CD 
” formats include Kodak 
Photo CD, Video CD, CD-DA, and CD-I FMV. This is the only drive 
we tested that supports standard CDs as well as a phase-change 
cartridge. Phase-change cartridges are nonmagnetic media that 


Pinnacle Micro's Apex 
4.6GB optical drive uses a 
tiny LCD to deliver drive-status 
information, while the other drives 
use plain-old blinking-light 
indicators. The LCD reports the 
drive's data transfer rate, read i : 

verify, capacity of the media contained in the drive, and 
termination. In the future, Pinnacle Micro will add diagnostics 
information, such as whether the drive is running too hot, as well 
as what type of media is in the device when the drive supports 
other types of media (e.g., WORM cartridges). 


| Talk about portability. we 
already mentioned that lomega's Zip 
3%-inch removable cartridges can slip 
| into a shirt pocket, but the drive unit 


JM itself is so compact (at less than 1 
€ pound) that you can stuff it into your 


a suitcase and take it on the road. 
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54-inch Removable-Media Drives 


MICRO DESIGN OLYMPUS IMAGE PANASONIC PANASONIC g 
LIBERTY MAXOPTIX INTERNATIONAL, INC. — SYSTEMS, INC. COMMUNICATIONS COMMUNICATIONS PINNACLE 
SYSTEMS, INC. CORP. SCSI EXPRESS MOS540E/ & SYSTEMS CO. & SYSTEMS C0. MICRO, INC. 
115M01.3 74-2600 1300MXE POWERMO 2600 LF-7300A PD/CD-ROM LF-1000AB — — APEX 2.6CB 
Test-configuration price $1999 $2525 $2995 $2199 $2995 $649 $1495 
Performance score 4,72 6.78 4.60 7.14 5,82 4.88 8.00 
Usability score 7.38 7.08 7.38 5.54 7.38 8.04 9.17 
Features score 3.23 3.27 4.21 3.69 3.41 3,04 4.32 
MEDIA CHARACTERISTICS 
3/-inch cartridge design O O Q O O O O 
5%-inch cartridge design € e e e € (not e e 
ISO-compatible) 
Storage capacity (GB) 1.3 2.6 1.3 2.6 15 650 MB 2.6 
1024-byte/sector cartridge available © ® e © e O e 
Defect management scheme 1/scheme 2 e/e e/e we e/o O/O OO eb 
Number of usable cartridge sides 2 2 2 2 2 1 1 
Continuous servo tracking /format method e Es) e e 9 Continuous spiral o 
groove/zoned CAV 
Sampled servo tracking/format method O O O O O Continuous spiral O 
groove/zoned CAV 
Constant Angular Velocity rotational mode © o O E O © O 
Constant Linear Velocity rotational mode e ? e O O O O 
Media manufacturer(s) used Maxoptix Maxoptix Sony Various ISO Panasonic 3M, Panasonic, MCC, Sony, 
media Plasmon Hitachi, DOT, 
3M, Maxell 
DRIVE-PERFORMANCE SPECIFICATIONS 
Average seek time (ms) 19 39 23.5 <26 45 165 17 
Average access time (ms) 39 49 36 33.3 57.5 165 17 
Asynchronous burst-transfer rate (MBps) 2 á 3 3 3.3 3.3 6 
Synchronous burst-transfer rate (MBps) 4 5 5 5 5 5 10 
Maximum sustained read/write transfer 2n 4.6/1.6 1.6/0.8 4.6/1.9 1.56/1.56 1.14/1.14 4.4/4.3 
rate (MBps) 
Rotational speed (rpm) 3000 3000 2400 3600 2400 2026 3755 
Rotational delay (average latency)(ms) 10 2 12.5 8.3 12.5 14.8 4.17 
Multiple interleaved use and spare data bands N/A N/A © * e O N/A 
RELIABILITY SPECIFICATIONS 
Read-after-write verification o 9 6 P o o E 
Automatic bad-sector reallocation on read e o e O O [6 e 
Automatic bad-sector reallocation on write e e^ e em © e e 
Drive MTBF (hours) 100,000 100,000 80,000 100,000 80,000 30,0004 150,000 
Drive design life (years) 5 5 5 12 15 3 17 
Cartridge archival (with recorded data) (years) 30 50 30 30 15 30 30 
SCSI DRIVE-CONTROLLER SPECIFICATIONS 
Conforms to SCSI common command set © Z Q a @ 6 € 
Uses vendor-unique SCS! commands O O O O O O n 
SCSI disconnect/arbitrate/reconnect support - e © m O Q (C) 
Asynchronous data transfer protocol support — e Q o 9 e o e 
Synchronous data transfer protocol support e o © e e e a 
Maximum asynchronous transfer rate (MBps) 2.2 4 3 3 3.3 3.3 6 
Maximum synchronous transfer rate (MBps) 4 5 5 5 5 5 10 
SCSI-2 compatible e e © e © e e 
SUBSYSTEM CHARACTERISTICS 
Extemal drive subsystem available e 9 o $ Oo o LI 
Internally mounted drive subsystem available © ^ o E] e n e 
Partition editor provided e N/A o $ O - o0 
Selective partition activation/deactivation @ N/A o 9 o O 9 
Selective write-protect of partitions © N/A O ® © e 9 
Cartridge initialization/format utility e N/A e * © e e 
Maximum DOS-partition size on media 1.3 GB 2.6 GB 650 MB 1239 MB 750 MB per side 650 MB 22 GB 
Maximum number of partitions 10 N/A B Varts LI Varies Varies 
Caching software included o N/A O O ü 9 © 
Diagnostic software included O N/A O e 9 e. 9 
Write-once file-system capability O N/A © O o O $ 
Write-once historical file management/retrieval O N/A e O o O e 
PHYSICAL CHARACTERISTICS 
‘een (height x width x depth) 1.8/5x675x9 1.6x5.7x8 5.5 x 7.75 x 13.9 4.7 x 6.6 x 10.8 2x8x12 2.25 x 6.12 x 12.5 1.62 x 5.75 x 
inches 8.32 
Weight (pounds) 4 9 6 8 8.8 5.5 5.6 
Interface SCSI-1 SCSI-2 SCSI-2 SCSI-2 SCSI-2 SCSI-2 SCSI-2 
FCC class rating B A A&B B A B A; submitted 
for B 
Drive manufacturer/model number Maxoptix Maxoptix Hewlett-Packard Olympus Matsushita Panasonic Apex 
T4-1300 5000091 C1716T MOS540E LF-7300A LF-1000AB OHD-4600 
SALES AND SUPPORT 
Length of warranty (months) 12 12 12 24 12 12 12 
Phone (408)983-1127 (510) 353-9700 (407) 677-8333 (516) 844-5000 (201) 348-7000 (201) 348-7000 (714) 789-3300 
Toll-free phone N/A (800) 848-3092 (800) 228-0891 (800) 347-4027 (800) 742-8086 (800) 742-8086 (800) 553-7070 
On-line address http://www http://www http://www OlympusMO@ hitp:Awww http:Avww http://www 
Jibertyinc.com/ — .maxoptixcom . .microdes.com aol.com .panasonic.com .panasonic.com .pinnaclemicro 
.com 
Inquiry number 1127 1128 1129 1131 1132 1142 1133 
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3%-ineh Removable-Media Drives 


SONY SONY OLYMPUS IMAGE 

PINNACLE PLASMON PLASMON ELECTRONICS, ELECTRONICS, SYSTEMS, INC. SYQUEST 

MICRO, INC. DATA, INC. DATA, INC. INC. INC. JOMEGA CORP. IOMEGA CORP. IOMEGA CORP. M0S321E/ TECHNOLOGY 

SIERRA 1.36B RFG920E RF7030E CMO-R531 CMO-R544 JA TIP/2100P DP/1100S POWERMO 230 E1135 

$1495 $2275 $3100 $2695 $2995 $599 $199.95 $199.95 $589 $250 

4.48 4.42 4.78 6.16 6.34 5.44 §.55 2.50 5.43 5.46 

7.62 6.49 7.08 6.37 6.37 6.43 5.12 5.24 8.45 7.20 

4.31 3.55 3:25 3.91 3.91 3.41 3.51 3.52 3.03 2.91 

e O O O O @ e e [e] e 

e e O e e oO O O O O 

13 1.3 1.5 1.3 2.6 1 100 MB 100 MB 230 MB 135 MB 

e ^ ^ e ^ N/A N/A N/A N/A N/A 

@/2 o/e O/O e/e e/e N/A/N/A N/A/N/A N/A/N/A ee eje 

L- 2 2 2 2 1 N/A N/A 1 1 

e o E e e N/A N/A N/A © Embedded 
servo 

©) O O O Oo N/A N/A N/A O Embedded 
servo 

O O O - D N/A N/A N/A e E 

O O O O ©) N/A N/A N/A O O 

MCC, Sony, Plasmon, 3M, Piasmon, Sony Sony lomega Fuji Fui Various ISO Seagate, 

Hitachi, DOT, Verbatim, Panasonic media Akashic 

3M, Maxell Phillips, Sony 

19 29 45 39 25 10 29 29 «26 13.5 

28 37.5 57.5 47 33 1.2 29 29 32.7 13 

5 3 8.3 3 3 4 4 4 3.3 4 

10 5 5 5 5 10 N/A N/A 5 24 

1.42/1.36 2.3/2.3 1.56/1.56 2.4/1.2 4/2 6.7/6.7 N/A/N/A N/A/N/A 1.6/550 MBps 2.9 

1800 to 3600 3500 2400 3600 3600 5304 2941 2941 4500 3600 

4.32 8.5 12.5 8.33 8 5.6 10.2 10.2 6.7 8.3 

N/A e o N/A N/A e 1.6 MB 1.6 MB ^ e 

o o o » e o e o E e 

© ð e © © © € © O O 

Q © o d a e © © © O 

40,000 180,000 80,000 100,000 100,000 250,000 100,000 100,000 50,000 100,000 

4.5 5+ 5+ 20 20 5 5 5 6 5 

30 15 15 100 100 10 10 10 30 30 

© © @ © © 9 e 8 e O 

€ e B ® e e 6 O Q 

@ o m e e e € © e Q 

e @ a @ © o ‘a! e LA O 

e e e e € e Oo O € oO 

5 3 3.3 3 3 4 4 4 3 O 

10 5 5 5 5 4 N/A N/A 5 O 

Ə fg e Ə © e - © Ld O 

m o e © © o e e Á e 

& e ^ © @ e e e O O 

© N/A N/A e e O N/A N/A 3 [e] 

© N/A N/A e e N/A N/A N/A 9 © 

® N/A N/A e © N/A . e 9 Q 

® N/A N/A © © L e e e e 

587 MB N/A N/A N/A N/A 1GB 100 MB 100 MB 217 MB 135 MB 

Varies N/A N/A N/A N/A 1 1 1 Varies Unlimited 

© N/A N/A e e O O O O O 

® N/A N/A © e L e e a © 

© N/A N/A © o N/A © © O O 

- N/A N/A e o N/A N/A N/A O O 

1.62 x 5.75 x 3x 9.5 x 12.7 3x9.5x 12.7 2.7x9.7%10.7  2.7x9.7x 10,7 §.33 x 1.5x8 1.47 x §.35 x 1.47 x 5.85 x §.5x3.5 x 8.2 1.8x4.5x8.1 

8.32 7.10 7.10 

74 8.6 8.6 11.4 114 2 1.05 1.05 5.6 2 

SCSI-2 SCSI-2 SCSI-2 SCSI-1 SCSI-1 SCSI-2 Parallel SCSI-1 SCSI 2 Parallel 

A; submitted A A B B B B B B B 

for B 

Sierra IBM 0632-CHA Panasonic Sony Sony lomega 10134 lomega Z100P lomegaZi00S Olympus Syquest 

OHD-1300 LF-7394 CMO-R544 CMO-R544 MOS321E 

12 12 12 12 12 12 12 12 24 24 

(714) 789-3300 (408) 474-0100 (408) 474-0100 (408) 432-0190 (408) 432-0190 (801) 778-1000 (801) 778-1000 (801)778-1000 (516) 844-5000 (510) 226-4000 

(800) 553-7070 (800) 445-9400 (800) 445-9400  (800)352-7669 (800) 352-7669 (800) 697-8833 (800) 697-8833 (800) 697-8833 (800) 347-4027 (800) 295-2278 

http://www marketing Q marketing G http/www.sel  http:/www.sel.sony http://www http://www OlympusMOQ http//www http://www 

.pinnaclemicro —— plasmonca.com — plasmonca .sony.com/ .comvSEL/cepg Jomega.com .iomega.com Jomega.com aol.com .Syquest.com 

com .com SEL/ccpg 

1134 1135 1136 1137 1138 1139 1140 1141 1130 1143 
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B Guide Fall '93 


Special Issues U.S. Delivery $3.00, Foreign Delivery $4.00 

1990 thru 1996 U.S. Delivery $6.50, Foreign Delivery $8.50, Canada & Mexico $7.00 
All issues prior to 1990 U.S. Delivery $3.00, Foreign Delivery $4.00 
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JERRY POURNELLE 


Of Cables and Cards 


he Diamond Flower, Inc. (DFI) dual-Pen- 
tium Doubleshot 133 is the quietest ma- 

chine at Chaos Manor. It’s not the fastest. That 
honor belongs to the Intergraph TDZ-400, a 
dual-Pentium Pro 150, which also boasts 128 
MB of main memory and 12 MB of video mem- 
ory. The TDZ-400 is a blooming wonder—it 
won BYTE’s Comdex Best of Show Award for 
hardware. I'll have more about it another time 
when computer artist David Em and others who 
use high-end systems have finished testing it. 

The TDZ-400 is at the high end of the spec- 
trum of machines I write about. The Doubleshot 
133 has the most bang for the buck of any sys- 
tem here; it's really a little jewel. It now runs 
OS/2 SMP 2.11. Soon, through the miracles of 
System Commander and Partition Magic, it will 
also boot up Windows NT. Both OSes, like Unix 
and NetWare, recognize the dual processors. 

The Doubleshot 133 arrived just too late to 
be in competition for the Chaos Manor User's 
Choice Awards. Despite being extremely well 
packaged in “whoopee cushions," it wouldn't 
boot; there weren't even power-on self test 
(POST) code beeps to indicate an error. I called 
DFI, and we went through the usual trou- 
bleshooting exercises like reseating boards and 
checking the power supply. Since it was work- 
ing when it left DFI, the inference was transit 
damage, but there was nothing obvious. DFI 
was concerned enough to send a technician with 
a replacement. The replacement worked per- 
fectly, so we turned our attention to the original 
machine, going through the usual checkups, in- 
cluding swapping the memory chips around. 

Then we reseated the Pentium chips. Voilà! 
Either the DFI shipping department had packed 
the tower-configuration system upside down, 
or the shipping company hadn't obeyed the This 
Side Up markings. Each Pentium chip had its 
own chip fan, and the weight was enough to un- 
seat the chips despite the lever-lock of the zero- 
insertion-force (ZIF) chip socket. The result of 
this experience is that DFI has changed from 
chip-mounted fans to a fan that clips on the sock- 
et, so you won't have that problem. 

Once past that, the Doubleshot 133 worked 
splendidly. I networked it into the system us- 
ing IBM OS/2 LAN Server, and that worked. 


ILLUSTRATIONS: PAUL FISCH © 1996 


More when I get a PCI-bus 
network card that has both 
OS/2 and NT drivers. Then 
I'll expand the hard drive | 
space. The Doubleshot 133 
comes with a Western Dig- 
ital Caviar 1.5-GB hard 
drive, and the unique case JE 
arrangement makes it easy | 
to install a second drive. As g 
usual in modern systems, | 
there are two IDE outlets on 
the motherboard; each can 
support two devices. At the 
moment, we have the 
Caviar hard drive and a six- | 
speed CD-ROM drive, so 
the BIOS will support two 
more IDE hard drives. 

Everything about this 
system says quality. Start with DFI's unusual 
and rugged tower case. There's a spacious main 
bay in which you can mount peripherals like 
the CD-ROM drive or full-height 4-GB hard 
drives. Above the main bay is a small separate 
compartment that will hold one half-height flop- 
py drive and two Caviar hard drives. This is a 
very space-economical arrangement, but I have 
two quibbles. First, if you want to remove the 
memory, you must unplug the drive cables from 
the motherboard. Second, the Pentium chips are 
placed so that it's impossible to use more than 
one full-length ISA board. PCI boards can be 
as long as you like, but two of your ISA boards 
must be short. These are minor difficulties, and 
you wouldn't have either with a DFI single-pro- 
cessor system. 

The power supply is made in Taiwan by DFI. 
The system runs cool, and despite all the fans is 
extremely quiet. Even with the cover off, it's 
literally so quiet you don't know it's on. 

Most DFI dual-processor systems ship with 
NT. That system is called the Landmarq P133 
VPM Doubleshot. The company sent another 
Caviar hard drive with NT installed, and it was 
simple to substitute it for the Caviar with OS/2. 
Once I test NT, we will expand the disk space, 
install the latest version of OS/2 LAN Server, 
and use the Doubleshot 133 as the Chaos Manor 


POURNELLE 


“Pye just spent 
two days 
experimenting 
with PC Cards and 
portables; | hadn't 
intended to..." 
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American Made 
Steel Chassis 


Computer or RAID 
Applications 


- Rugged all-steel construction 
- Designed for FCC certification 

- Easy assembly and service 

- Full line of models and sizes 

- Competitive prices 

- American made redundant power 
supplies, removable disk drive 
modules, RAID controllers, 
Passive Back Planes in stock! 


Call NOW for information 
and FREE color catalog 


1-800-394-4122 


VISA & MasterCard accepted 
Same day shipment! 


CALIFORNIZ 
| PC PRODUCTS 


| Designed, 
Manufactured, 
Guaranteed by: 


408-638-9460 
205 Apollo Way - Hollister, CA 95023 


Circle 222 on Inquiry Card (RESELLERS: 223). 


network server. OS/2 is an extremely reli- 
able OS for critical networking missions, 
and the IBM network-server software is 
reliable and well designed. It networks 
well with Windows and Windows 95. Net- 
Work service is a good test of a system's 
endurance. 

DFI didn't design this as a server, in 
that it has no RAID hardware. Of course, 
NT supports RAID in software, but this 
model is intended to be a cost-effective, 
high-performance business system for run- 
ning financial programs, such as pro- 
grammed trading con- 
trollers that — need 
dual-processor power, or a 
fast CAD or other high-end 
graphics workstation. I also 
have physics and business- 
modeling programs that 
need the extra computing 
power of dual Pentiums. 

Just now I’m using Win 
95, but sometime this year 
I'll switch to NT, mostly. 
Not entirely, because NT won't run Win 
95-specific games; on the other hand, NT 
doesn't have the annoying “hesitations” 
Win 95 has on even the fastest systems. I 
hate it when I’m typing and the system 
suddenly won't respond for half a second. 
When I change, the Doubleshot 133 with 
NT may become my main writing ma- 
chine. If quiet, cost-effective high perfor- 
mance is what you need, look at the DFI 
line. Recommended. 


| didn't have the space for all the User's 
Choice Awards last issue. A User's Choice 
Award goes to PhoneDisc PowerFinder 
'95. Five CD-ROMs include just about 
every listed phone number in the U.S. Sim- 
ple to install. Search by name or town or 
address. Blazingly fast. It's one of the most 
useful programs I have. 

The second belated User's Choice 
Award goes to Drag and File, a file man- 
ager utility for Windows and Win 95 that 
really works. You can call up a little float- 
ing toolbar that stays on your desk with 
buttons for all drives, including networked 
drives. The display is better than Explorer. 
When you drag and drop files, you can 
specify copy or move, overwrite warning 
or not. You can specify later files only, 
useful for updating your laptop for a trip; 
and you can do operations to several disk 
drives at once. It works the way File Man- 
ager ought to. Recommended. 


Sometimes you learn the hard way. Eric Po- 
birs, the new Chaos Manor intern, got the 
job of installing SCSI devices in either Su- 
perCow, the ISA Gateway 2000 486DX2 


running Windows for Workgroups 
(WAWQG), or RacingCow, the Gateway 
P5-133. RacingCow has both PCI and ISA 
slots, but all the ISA slots are filled. 

First, he tried to install an Adaptec ISA 
SCSI board for a Syquest EZ135 remov- 
able-cartridge hard drive on SuperCow. 
Adaptec SCSI boards always work, so in- 
stallation should have been simple; but it 
didn't work. I was busy working on Star- 
swarm, my new novel (Iater this year from 
Tor), so I didn't see what he'd done. Mean- 
while, Eric found our QLogic PCI-bus 
SCSI board and tried in- 
stalling it on RacingCow. 
That didn't work either: the 
system found the board, but 
the board found no devices. 
It's odd, because we've 
never had problems with 
QLogic boards before. 

Alex came over after 
Eric left. He looked at the 
cable used on both systems, 
a SCSI-2 cable with dozens 
of tiny pins. Two were bent, and they 
couldn't be straightened. The remedy was 
simple: tie a knot in it and throw it in the 
trash. Next day I told Eric: “There was 
nothing wrong with the boards. Nine times 
out of 10 with SCSI, the problem is a ca- 
ble, and a Granite Digital SCSIVue Gold 
Diagnostic Cable will solve all problems." 

With a good cable, the system could see 
the SCSI devices. Alas, the CD-ROM 
drive that runs off the Sound Blaster card 
in SuperCow stopped working, and I was 
due to go to the beach house. SuperCow 
goes with me, and, yes, I understand about 
portables and I don't want to talk about it. 
We removed the SCSI card. Still no CD- 
ROM. I took the CD-ROM drive out of 
SuperCow. It looked all right. 

About then, Larry Niven came over for 
a hike. Larry doesn't like waiting while I 
work on computers. More to the point, our 
dog knows that when Larry is here in hik- 
ing shoes, it's time to go to the hills, and 
there's no living with him. 

"Just trying to get this CD-ROM drive 
working," I said. “Nine times out of 10 
it's the cable..." 

"So you're trying everything else first?" 
Niven asked. 

I cursed, and went to the cable room to 
find a new flat internal CD-ROM drive 
cable. Connected it up. Watched the CD- 
ROM drive work. Walked the dog. 

We still have problems. On RacingCow, 
the QLogic PCI SCSI board with the Gran- 
ite Digital cable found the devices, but the 
Syquest EZ135 didn't work. While I got on 
the Internet through BarthLink Total Ac- 
cess and searched for new Syquest drivers, 


Eric tried installing the Windows 3.11 driv- 
ers on the Win 95 machine. There was a 
warning that you shouldn’t do that; it’s 
right on. Not only doesn’t it work, but it 
left a toolbar that appeared at start-up and 
couldn’t be removed. 

Searching for files with the name 
“Syquest” did no good. Eventually I 
searched for all files with “qu” in them 
and found that LOAD=WSQUTIL.EXE 
had been inserted in the win.ini file. Re- 
marking it out stopped the loading of the 
Syquest utility. I tell you this not because 
Syquest didn’t warn us about installing 
the Windows 3.11 version in Win 95, but 
because I had forgotten that Win 95 has 
a win.ini file that you can manually edit. 

We downloaded the new Syquest driv- 
ers, and lo!, the drive worked fine. Alas, 
the PCI SCSI board interferes with the 
ISA sound board. If they were both PCI- 
bus boards, the PCI system logic would 
detect the problem and software-recon- 
figure one of the boards to resolve the 
problem. If they were both ISA-bus boards, 
Win 95 might see the conflict. If this were 
NT, we'd be required to find and set the in- 
terrupt request (IRQ), port addresses, and 
DMA channels for each board ourselves; 


matt Web Page Creator 
Ag eabion 


time it takes for: ou to come up 
a Clever m i and a single home page, you 
could. be up and runnin g with an ei ntire Web site. 
With DeltaPoint QuickSite you can go from idea to 
your very own pu EIER Pate T i minutes! 
Whether you create a personal site efor yourself, 
jur friends and family, or you want à complete 
Web site for your school, organiza jon, or 
business, QuickSite makes it ea asy, mo. HTML skills 
aquired! 


amount 


d. 
zards Make it Easy! 
0, YOU dort Kn N how to  desigr and structure a 
Web site? QuickSite Wizards s guide y e you every Step 
jf the way and eliminate tl nna 3 curve. 
Wizards automatically create, i vm and 


Lar Point. 
1996 Ziff-Dovis Publishing Company. 


m TM 
and Site Management 


organize your Web pages. Then a sophisticated 
publishing engine creates all the HTML code and 
manages the links. 


HyperSite Technology! 


Test your pages locally, no Web server required, no 
wasted connection time. When you are ready to 
publish your site to the World Wide Web, one 

click will: 


- Create a publishing package with all the 


= Log you into your ISP (Internet Service 


- Transfer the package to the proper 


no Plug and Play (PnP) for a while. 

If you go into the BIOS and tell the sys- 
tem which IRQ numbers are assigned to 
ISA, PnP usually works; but it won’t in 
this case, because all the IRQs from 0 to 15 
are in use. If we want to add a SCSI card— 
and we do—until there’s new engineer- 
ing to integrate some peripherals, we must 
disconnect some other device. 

There are two possibilities: remove the 
internal modem and use an external mo- 
dem on a serial port or disable one of the 
serial ports. The Gateway P5-133 has a 
PS/2 mouse. (That’s a bit like a bus mouse, 
but with a different connector, and unlike 
the bus mouse, it is fixed at IRQ 12.) Any- 
way, I could spare a serial port to free up 
an IRQ for the QLogic SCSI board to run 
the Pioneer DRM-604X six-pack CD- 
ROM player, a scanner, an optical drive, or 
the Syquest EZ135. 

When IBM added hard drives to the PC, 
they set the stage for what later became 
IDE. But IDE supports only two devices 
per IRQ. SCSI costs more, but you get 
seven devices per IRQ (15 with Fast-and- 
Wide SCSI), and it's faster than IDE. Since 
we're stuck with only 16 IRQs, it's pretty 
clear that complex systems with lots of 


HTML files, links, and graphics 
Provider) or other Web server 


directories via FTP 


Jevelopers circle 255, End Users circle 256 on inquiry Card. 
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peripherals will need SCSI. 

We put the Syquest EZ135—it’s very 
fast for a removable-cartridge hard drive; 
more when we’ve used it more—on the 
AST Bravo running Windows 3.11. It 
works fine there, provided that we have a 
good SCSI cable. The moral of this story is 
simple: when you do a SCSI installation, 
keep a Granite Digital SCSIVue Gold Di- 
agnostic Cable around—and use it. 


The niftiest new program I’ve seen recently is 
ASAP WordPower from Software Pub- 
lishing, the people who brought you Har- 
vard Graphics. Incidentally, if you won- 
der whatever happened to Stanford 
Graphics, Software Publishing bought that 
company and incorporated their best fea- 
tures into Harvard ChartXL; a smart move. 

ASAP WordPower is not just “yet an- 
other" presentation creation program. The 
difference is, with ASAP you can get on a 
plane in Los Angeles with the uninstalled 
program and a laptop, and by the time you 
reach Washington, D.C., have created a 
professional-looking briefing. 

Software Publishing's Maurice Hamoy 
brought this over to Chaos Manor a few 
weeks ago. I was impressed by the demon- 
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stration. Later, I was faced with a sudden 
need to create a complex briefing. I found 


ASAP WordPower in the pile of new stuff 


and handed it to Eric. “I remember this 
was pretty nifty,” I said. “See what you 
can make of it.” 

He sat down at SuperCow while I got to 
work on my novel. I heard mutterings. 
Then, about 10 minutes later: “Now I get 
it." Half an hour later, he had created a 
complicated presentation on how to skin a 
cat. It included methods, philosophical im- 
plications, the impact of cat-skinning ex- 


perience on career ad- 
vancement—and despite 
the silliness of the subject, 
it was a good-looking pre- 
sentation. 

ASAP WordPower of- 
fers a wide variety of pre- 
sentation formats, such as 
Pro & Con, Pyramid, 
Agenda, standard bullet 
chart, and Flow Table. There are many 
style choices—choose a style, and all the 
charts will look that way. You can change 
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Vaddin Smartcard Environment 


Smartcards 


In an increasingly wired world, thousands of profitable smartcard applications 
are just waiting to be developed... in education, telecommunications, healthcare, 
banking, security. You name it. By personalizing and securing data, smartcards 
satisfy a real need of the Information Age. 


To seize this opportunity and create successful smartcard applications, all you need is 
ASE™ — The Aladdin Smartcard Environment. ASE is an integrated development environment 
that gives software developers an efficient, flexible and secure tool for making the most of this 
new business opportunity. 


The ASE system includes ASESo/7, a library of software interfaces and utilities; ASEDrive, a versatile 
read/write smartcard drive unit; and ASECards, personalized smartcards of various types. 


ASE offers ease-of-use and a short learning curve, with standards-compliant support for a wide range of smartcards. 
And ASE incorporates advanced security features, including digital signature, authentication, and other public 
key cryptographic functions. 


ASE Development Kits — as well as stand-alone ASEDrives and customized ASECards — are now available. 


Aladdin, a world leader in software security, has more than 10 years of experience in providing advanced solutions 
for application developers, in the fields of security applications, system integration, and development tools. 
For more information about ASE — your key to the world of smartcards — call 1-800-223-4277 today. 


WORTH AMERICA Aladdin Software Security Inc. Tel: (800) 223 4277, 212-564 5678, Fax: 212-564 3377, E-mail: sales@hasp.com 
Aladdin Knowledge Systems Ltd, Tel; 972-3-537 5795, Fax: 972-3-537 5706, £-mall: sales@aks.com 
UNITED KINGDOM Aladdin Knowledge Systems UK Ltd, Tet; 01753-622286, Fax: 01753-622262, E-mail: sales@aldn,co.uk 


Call for details of your focal distributor! 
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Circle 63 on Inquiry Card (RESELLERS: 64). 


The Professional's Choice 


styles and templates in a 
flash, so it’s easy to exper- 
iment. There are print op- 
tions, including making 
handout sets. All this is so 
easy that you'll have to 
play with the program to 
appreciate how it changes 
the way you think about 
presentations. If you make 
presentations, you need ASAP Word- 
Power. Highly recommended. 


l've just spent two days experimenting with 
PC Cards (née PCMCIA cards) and porta- 
bles. Actually, I was trying to get Space- 
Calf, the Gateway 2000 Liberty subnote- 
book, working again. One feature of the 
Liberty is a removable hard drive, which 
isn't as good an idea as it sounds. When 
carrying SpaceCalf—the name comes 
from the wallpaper of a cow on the 
moon—T' ve more than once activated the 
catch that holds the hard drive in place. 
This can corrupt files. 

Also, I used to keep two PC Cards in 
place, a Xircom Performance Series Cred- 
itCard Ethernet Adapter IIps and a Mega- 
hertz 28.8 PC Card Data/Fax Modem with 
XJack. That's a mistake: the two cards 
generate heat, and I don't use the Ethernet 
card on the road. For a year there was no 
problem, but recently I added 16 MB of 
memory—it’s very easy to do with the 
Liberty. 

I don't know if the memory plus two 
cards caused a heat problem, or if the hard 
drive got slightly displaced despite the 
duct tape over the catch, but suddenly 
SpaceCalf wouldn't network. If I tried to 
access a networked disk through File Man- 
ager, the computer would reboot. 

The network was working in DOS. If I 
booted up and ran C:\windows\net start, I 
could do the command NET VIEW, log on, 
and send files. I couldn’t add new connec- 
tions, but I could send to those previously 
mapped in W4WG. I sent everything over 
the network to an optical disk, rebooted, and 
reformatted the portable’s hard disk. 

Even then it was flaky, so I used FDISK 
to completely remove the disk partition 
and started over. That did it. It took a few 
minutes to reinstall W4WG and then all 
the special software—power management, 
screen resolutions, PC Card configuration, 
the SpaceCalf wallpaper—but once that 
was done, it worked like a charm. 

At this point, I must have taken leave 
of my senses. I have a dozen PC Cards. 
Some are Ethernet, some are 28.8-Kbps 
modems, and a few combine both. I de- 
cided to do some testing. 

While it’s only annoyingly difficult to 
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install one card, it’s a bright royal pain to 
do a bunch of them. Modems are bad 
enough. Your PC Card services’ fatware 
will set the slot to expect certain values 
for addresses and IRQs. Your communi- 
cations software expects your serial ports 
to have certain addresses and IRQs. When 
you load WAWG, the SYS.INI file can and 
often does reconfigure the port address 
and IRQ—and every blasted setup pro- 
gram thinks it has to put port configura- 
tion statements in SYS.INI. 

Some of them look for previous statements 
and remark them out. Others just blandly put 
in their own values, leaving contradictory 
values as well. Some, if you run them twice, 
will detect their own previous statements as 
a conflict and install yet another set of val- 
ues. It’s entirely possible for a communica- 
tions program and modem card to work in 
DOS and fail in Windows. Then there's noth- 
ing forit but to hand-edit yourS YS.INI file, 
making sure that Windows sets the serial 
port to what your software expects and your 
PC Card is set for. 

Finding those settings depends on your 
software. Procomm Plus tells you what it 
expects and offers ways to change the ex- 
pected port IRQ and address. Some PC 
Card modem packages come with diag- 
nostics programs that show current set- 
tings for modems and card slots. The Gate- 
way card management software has a 
program to configure the slots. 

My only advice is to keep fooling 
around. Eventually, you'll know what val- 
ues you need, and you can put them in 
SYS.INI. They'll look like COMIIrq-4 
and COM1Base=03F8. Once you have in- 
serted them, be sure to eliminate contra- 
dictory statements. 

In the Liberty, the PC Card slots are 
COM3 and COMA, IRQ 4 and 3, respec- 
tively; they share IRQs but not addresses 
with COMI and COM2. This arrangement 
goes back to the IBM PC and is the cause 
of many of our installation problems. You 
must have an IRQ per COM port, but IBM 
defined only two IRQs, so everyone de- 
fines the other two differently. The moral 
of the story is, if you change PC Cards, 
you probably have to uninstall its soft- 
ware. The bad news is that most of them 
don't come with uninstallation programs. 

I had little joy with combination cards. 
If the Xircom card worked, the Megahertz 
card generally wouldn't install easily. I 
would have tried harder, but most of those 
cards put out more heat than I want inside 
my portable. Some get too hot to handle. 

I won't go through all the cards I re- 
jected. The ones I’ve chosen to use are a 
3Com EtherLink III LAN+Modem PC 
Card. This has a modem built in, but I 
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PLATFORMS: WINDOWS NT * WINDOWS 95 * OS/2 * NLM 


Q: What does it take to deploy a 
superior client/server application? 
A: A SUPERIOR SERVER 


START with the most RESULT ? A solid, 
advanced client-side SDK on economical, easily 

the market: c-tree® Plus at deployable product that fits 
$895. your needs. 


* Complete “C” Source code * Portable 

e ROYALTY FREE (Client Side) e Scalable 

e Multiple supported protocols * Exceptional Performance 

* Fast, portable, reliable * Flexible 

e Powerful features like e Easy Server distribution 
transaction processing e Convenient OEM terms 

e Win95, NT, and 
Windows 3.1 ready —Ó a | FAIRCOM 


ADD a strong, multi- 
platform, industrial-strength 


Server that supports. 
e File mirroring 

e Heterogeneous networking 
ə Automatic disaster recovery 


* Multi-threaded design Heterogeneous TCPAP Network 
* Best price/performance 
available: from $445- $3745 


You can't find a better client SDK with these features! 
Over sixteen years of proven reliability and performance. 
No one else supports over 30 platforms in this price range! 


c-tree Plus? FairCom Server? 


* Complete C Source * Client/Server Model 

e Single/Multi User * Transaction Processing 

* Client/Server (optional) * Requires <2MB RAM 

* Full ISAM functionality * Online Backup 

* No Royalties * Disaster Recovery 

e Transaction Processing * Rollback - Forward 

* Fixed/Variable Length Records * Anti-Deadlock Resolution 
* High Speed Data/Index Caching * Client-side "C" Source 

* Batch Operations * Multi-threading 

* File Mirroring * Heterogeneous networking 
* Multiple Contexts * File Mirroring 

e Unsurpassed Portability * OEM/Source Available 


FOR YOUR NEXT PROJECT CALL FAIRCOM: YOU 
CAN'T FIND A BETTER HETEROGENEOUS 
CLIENT/SERVER SOLUTION! 


Also inquire about these FairCom products: 


d-tree™ r-tree® ODBC Driver 


FAIRCOWN 


CORPORATION 


WW/Web Address: http://www. faircom.com/ 
800-234-8180 

U.S.A. 4006 W. Broadway - Columbia, MO 65203-0100 

phone (573) 445-6833 fax (573) 445-9698 

EUROPE Via Patrioti, 6-24021 Albino (BG) - ITALY 

^. phone (035) 773-464 fax (035) 773-806 

JAPAN IKEDA Bldg, #3.4f-112-5, Komei-chou + Tsu-city,MIE 514 Japan 
phone (0592) 29- S04 Fax. 10892) 24-9728. 


a SUN CD/& 4.4 * SUN o/s 5.x * MIPS ABI (SGD M 
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rom time to time we make 
the BYTE subscriber list 
available to other compa- 
nies whose products or services 
would be of interest to our read- 
ers. We take great care to screen 
these companies, choosing only 
those who are reputable. 


Furthermore, subscriber names 
are made available for direct 
mail purposes only; telemarket- 
ing calls are strictly prohibited. 


Many BYTE subscribers appre- 
ciate this carefully managed 
program, and look forward to 
receiving information of interest 
to them via the mail. While we 
believe this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want to 
receive promotional literature. 
Should you wish to restrict the 
use of your name, please send 
your request (including your 
magazine mailing label, name, 
address, and subscription 
account number) to: 


BYTE 


BYTE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, NJ 08520 


A Division of The McGraw-Hill Companies 
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don’t like it. I’m not fond of the connector 
plug they use, and while with some diffi- 
culty I got the computer to recognize the 
modem, it wasn’t reliable on my noisy 
phone lines. The Ethernet link, on the other 
hand, works splendidly. The card heats to 
about 96°F after a few hours of use; it 
hasn’t been a problem. In 
hotter weather it might be, 
but the 3Com is the coolest 
of the Ethernet cards I have. 

I use the Megahertz 28.8 
PC Card Data/Fax Modem 
with XJack. It runs about as 
warm as the 3Com Ether- 
Link card; together, the two 
would generate more heat 
than I want, but I don’t si- on 
multaneously run Ethernet and a pene 
on my portable. It's easy enough to swap 
cards. This is one of the few reasons for 
running the "hot plug" fatware for PC 
Cards. If you're not going to change cards 
often, chuck those stupid "card service" 
drivers and go with card-specific drivers 
that are much smaller and faster. 

The Megahertz 28.8 Data/Fax Modem 
PC Card installs easily and comes with 
neat diagnostic software. The XJack con- 
nector lets you plug a standard phone line 
into the modem card, so you can't lose the 
connecting cable. Recommended. 

Xircom also makes a combination 
Ethernet/modem card, but, alas, that was 
one of those I rejected for excessive heat. 
Their straight Ethernet card—the Perfor- 
mance Series CreditCard Ethernet Adapter 
IIps—on the other hand, installs easily, 
works well, and runs cool; the only rea- 
son I’m not using it is that I tested the 
3Com card after the Xircom card. 


Corp., San Jose, CA, (800) 336-8360 or 
(408) 537-3000, fax (40B) 537-3500, 
http://www.spco.com. Circle 1114 on Inquiry Card. 


Doubleshot 133 (with OS/2 SMP 2.11) or 
Landmarq P133 VPM Doubleshot (with 


Sacramento, CA, (800) 808-4334 or (916) 


.dfiusa.com. Circle 1115 on Inquiry Card. 


/ /www.canyonsw.com. Circle 1116 on Inquiry Card. 
EtherLink lit LAN+Modem PC Card ($549), 


or (408) 764-5000, fax (408) 764-5001, 
http:/ /www.3com.corm. Circle 1117 on Inquiry Card. 


LapLink for Windows 95 ($199), Traveling 
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or (206) 483-8088, fax (206) 487-1284, 


ASAP WordPower ($99), Software Publishing 


Windows NT) ($6349), Diamond Flower, Inc., 


568-1234, fax (916) 568-1233, http://www 


Drag and File for Windows 95 ($35), Canyon 
Software, San Rafael, CA, (800) 280-3691 or 
(415) 453-9779, fax (415) 453-6195, http: 


3Com Corp., Santa Clara, CA, (800) 638-3266 


Software, Inc., Bothell, WA, (BOO) 343-8080 


http://www.travsoft.com. Circle 1118 on Inquiry Card. 


And if you really want reliable com- 
munications on the road, carry a Supra or 
U.S. Robotics external modem in your 
checked luggage. 


| recently discovered a “feature” of Win 95. 
In My Computer and Explorer, there’s a 
View menu item. In itis an 
item called Options, and in 
that is another View. In that 
second View, you can 
choose to display all files or 
exclude those with certain 
extensions like DLL. If you 
haven’t selected View All 
Files, the FIND command 
fee on the toolbar will also ig- 
litte} nore those excluded files. 
You will never see them unless you search 
with Norton Commander or some other 
DOS file manager that doesn’t know this 
silly trick. Note that the default is to exclude 
several kinds of files. That’s stupid. 


LapLink for Windows 95 works: I recently 
ran it on a portable connected to the Ether- 
net at 28.8 Kbps (more or less) through 
Netcom. I used it to control Pentafluge 
connected on a separate modem and 28.8- 
Kbps phone line to Ethernet through Earth- 
Link. Editing a big Word document that 
way isn’t much fun, but you can do it; pro- 
vided you’re patient, you can make the 
home machine do almost anything you 
could do if you were seated at it. 

There’s also a chat mode and a kind of 
E-mail you can use with your Win 95 net- 
work. More on this another time, but it 
does work, and if you haven’t upgraded 
your LapLink in a while, it’s time to do it 
again. LapLink for Windows 95 is good. 


Megahertz 28.8 PC Card Data/Fax Modem 
with XJack ($349), Megahertz Corp., Salt Lake 
City, UT, (800) 527-8677 or (801) 320-7000, 
fax (801) 320-6010, http://www.megahertz 
.com. Circle 1119 on Inquiry Card. 


PhoneDise PowerFinder '95 ($199), Digital 
Directory Assistance, Inc., Bethesda, MD, 
(BOO) 284-8353 or (301) 657-8548, fax (301) 
652-7810, http:/ /www.dda-inc.com. Circe 1120 on 
Inquiry Card. 


SCSIVue Gold Diagnostic Cables ($39 to 
$149), Granite Digital, Union City, CA, (510) 
471-6442, fax (510) 471-6267, http://www 
.Scsipro.com. Circle 1121 on Inquiry Card. 


The Train Pak CD-ROM (Mac or Windows, 
$69.99), Abracadata, Ltd., Eugene, OR, (800) 
451-4871 or (541) 343-2324, fax (541) 683- 
1925, 70751.620@compuserve.com. Circle 1122 
on Inquiry Card. 


Warhammer: Shadow of the Horned Rat 
($79.95), Mindscape, Inc., Novato, CA, (800) 
234-3088 or (415) 897-9900, fax (415) 897- 
2747, hitp://www.mindscape.com. Circle 1123 on 
Inquiry Card. 
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The book of the month is a magazine: The 
World and I, edited by my friend Morton 
Kaplan. It used to be about $100 a year. 
Now it’s a bargain at $90 for three years. It 
has more content than you may read, but 
what you do read will be worth the price. 
It covers arts, science, literature, poetry, 
education, culture, and once in a while has 
an article by me (The World and I, Wash- 
ington, D.C., (800) 822-2822 or (202) 636- 
1628; fax (202) 526-3497). 

The shameless plug of the month is 
Janissaries by Jerry Pournelle, recently 
reissued by Baen Books. 

Two real books of the month: Plug-N- 
Play Netscape for Windows by Angela 
Gunn and Joe Kraynak (Sam's, ISBN 1- 
57521-010-x), a painless way to learn 
Netscape and get connected through Earth- 
Link Total Access. EarthLink Network is 
the Internet service provider (ISP) I 
presently recommend, and their Total Ac- 
cess software, which comes on disk with 
the book, is what I use. 

The other book of the month is Politics 
on the Net by Bill Mann (Que, ISBN 0- 
7897-0286-x). It's astonishing just how 
much political information (as well as 
polemic) there is on the Net, and this is a 
good survey. 

When I was at the Hackers’ Conference 
last fall, I saw radio-controlled electric 
trains with computer-controlled operations. 
You can also simulate model railroads on 
your computer. Real train fanatics will 
love Train Engineers/Design Your Own 
Railroad, both on The Train Pak CD-ROM 
by Abracadata. You can design as com- 
plicated a layout as you like, then sit in 
the cab as you drive trains on the layouts 
you've built. For train nuts only, but for 
those it's a must. 

Two games this month: a repeat of Mi- 
croProse Software's This Means War. I'd 
be ashamed to say how much time I spent 
on that. The other is Warhammer: Shadow 
of the Horned Rat from Mindscape. It's a 
medieval fantasy role-playing game that's 
pretty good for that genre. 

Next month, the Intergraph TDZ-400, 
new graphics and financial suites, and a 
report on political developments in sci- 
ence policy. B 


Jerry Pournelle is a science fiction writer 
and BYTE's senior contributing editor. You 
can write to Jerry c/o BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. Please 
include a self-addressed, stamped envelope 
and put your address on the letter as well as 
on the envelope. Due to the high volume of 
letters, Jerry cannot guarantee a personal 
reply. You can also contact him on the In- 
ternet at jerryp Q bix.com. 
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Firewal i; S don t 
Stop Viti ses: 


Trend’s VirusWalls do. 


Catches Viruses At The Internet Gateway 


The Internet can be a dangerous place. Access to the ‘net creates holes in your LAN’s 
virus protection, FTP v transfers pass through the Internet gateway d. go directly 
to desktop computers, bypassing server-based protection. New macro-type viruses 
concealed in e-mail attachments evade nearly every anti-virus software available. 
Even the toughest firewalls don't stop viruses. Only Trend's VirusWalls stops viruses 
before they reach the LAN. 


Stops Viruses in E-mail - Even Word Macro Viruses! 


"208 InterScan VirusWall™ 

: Stops viruses at the Internet 
y X. gateway by real-time scanning 
of e-mail and FTP traffic. 
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E-mail VirusWall™ 


m. Stops viruses at the 
a gf — SMTP server by scanning 
a i 

e-mail attachments 

in real-time. 


E-mail Scan stops the new 
macro-type viruses and well- 
known viruses. 


See us at 
Internet World 
April 29 — May 2, San Jose, 
Booth C324 


Initially available for Sun? SPARC” 
using Solaris" 2.4 and above. 


1-800-272-3720 


InterScan™ and VirusWall™ are registered trademarks of Trend Micro, Inc. All other marks are the trademarks or registered 
tradernarks of their respective companies. 


AIR MICRO END 


20245 Stevens Creek Blvd. 
Cupertino, CA 95014 
www.trendmicro.com 
www.antivirus.com 

e-mail: trend@trendmicro.com 
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0-07-912986-2 
Paperback/CD-ROM 
$39.95 


A Division of The McGraw-Hill Companies 


Yes, 1.0 has arrived— 
and here's the first 


complete Java 1.0 and HotJava 
programming toolkit. Now, all you 
information-hungry programmers, 
consultants, and Internet afficionados 
out there can begin creating 
mindboggling Websites with 
phenomenal sound, dynamic visual 
content, and awesome applets—pronto. 


Only this package—from Sun 
Microsystems professionals—offers truly 
concise, easy-to-understand instructions 

for mastering Java 1.0 programming 
techniques and harnessing HotJava. 

PLUS, the bundled CD-ROM features 
sample applets for a variety of platforms ... 
examples of next-generation Websites created 

with Java ... help with encrypted online trading 
and other secure Java Website business 
applications ... and much, much more! 


We don't know how you like your coffee, but it's 
a cinch this is how you'll like your Java. 


Available at your local bookstore 
or call toll free 10 AM-5:45 PM EST 
1-800-352-3566 (outside New York City), 
212-512-2481 (in NYC), or fax 212-512-4105 
World Wide Web: http:/Avww.books.mcgraw-hill.com 


LIVE 
AC 
Computing McGraw-Hill Wal 


PAUSE CORE TECHNOLOGIES 


Mips R5000: Fast, Affordable 3-D 


Mips has optimized its latest CPU 
for the single-precision floating-point 


math operations common in 3-D graphics 


TOM R. HALFHILL 


ISS: Keep it simple, stupid. Now there’s an acronym 

rarely encountered in the computer industry. Even 

when it comes to RISC—a design philosophy that sup- 
posedly upholds elegance and simplicity—things are get- 
ting out of hand, with multimillion-transistor budgets and 
such complex features as four-way superscalar pipelines, 
out-of-order execution, and even multimedia instructions. 
Mips Technologies has taken a conscious step in another 
direction with its new R5000 processor. As the latest 
Rx000-compatible CPU, the R5000 takes advantage of a 
relatively simple and efficient design to deliver high clock 
speeds (250 MHz by the end of this year) and competitive 
performance (an estimated 6.0 SPECint95 and 6.1 
SPECfp95 at least) at a very attractive price (less than 
$300). The architects of the 
R5000 deliberately avoided com- 
plexity that would compromise 
their goal of making a fast, eco- 


nomical chip for low- to mid- Highlights: AEII ETRE TEC LS 
range workstations. 64-bit Rx000-compatible CPU 
That’s not because Mips is Optimized logic for 3-D graphics 
averse to advanced microproces- Performance: greater than 6.0 SPECint95 
sor design. The Mips R8000 and and 6.1 SPECfp95 at 250 MHz 


R10000 have all the sophisticated 
features mentioned earlier plus 
more. Where appropriate, the 
R5000 inherits some of those fea- 
tures, and it adds some new twists 
of its own, such as optimized log- 
ic for the single-precision float- 
ing-point (FP) math that charac- 
terizes today’s 3-D graphics. 


(150-200 MHz) 


Details: 


3.7 million transistors 


Volume production: Expected March '96 


Price: less than $300 (quantity 1000) 


Two-way superscalar pipelines 
Primary caches: 32-KB instruction, 32-KB data 


Die size: 84 sq mm on .32-micron process 


such as generous register files and primary 
caches. The R5000 has 32 integer and 32 FP 
registers, all of them 64 bits wide. Although 
the R10000 actually has 64 integer and 64 FP 
registers, half of those are programmer-in- 
visible shadow registers for speculatively ex- 
ecuted instructions. Since the R5000 doesn't 
speculatively execute, all its registers can be 
programmer-visible architectural registers. 

The R5000 has separate primary caches for instruc- 
tions and data, and each cache is 32 KB and two-way set- 
associative—just like the R 10000. In fact, the R5000's 
caches occupy as much space as the logic. Large on-board 
caches are becoming increasingly common in high-per- 
formance microprocessors to help alleviate the memory- 
latency problem of modern system design. 

The final important feature that the R5000 inherits from 
the R10000 is superscalar pipelining. The R10000 was 
the first single-chip superscalar CPU from Mips, and the 
engineers went all-out. They endowed the R10000 with 
four-way pipelines and the potential to execute as many as 
five instructions per cycle, though it can retire only four per 
cycle. For the economy-model R5000, Mips pared down: 


R5000 at a Glance 


Pin count: 223 (pin grid array) or 272 


Simple, Not Stupid (ball grid array) 


To strike a balance between per- 
formance and simplicity, R5000 architects made some 
interesting choices. Compatibility with the latest Mips 
software was a paramount consideration, so they retained 
the 64-bit architecture first introduced in the R4000 and the 
Mips IV instruction set that made its debut with the 
R10000. The R5000's 64-bit data paths and registers ef- 
fectively double the chip's bandwidth, yet they can also op- 
erate in 32-bit mode to provide backward compatibility 
with older Mips software. 

Mips retained many features of the high-end R 10000, 


The chip has two-way pipelines, with significant limita- 
tions on the types of instructions it can execute in parallel. 

For instance, the R5000 cannot execute two integer in- 
structions simultaneously. Unfortunately, integer instructions 
are the most common operations in general-purpose soft- 
ware. Mips' thinking was that the R5000 will deliver suf- 
ficient integer performance for its target market even with- 
out parallelism. Instead, the architects chose to optimize 
the R5000's pipelines for the instruction streams typically 
found in 2-D and 3-D graphics software: a mix of integer 
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and single-precision floating-point operations. 

As aresult, the R5000 can execute a single-precision FP and 
any dissimilar instruction simultaneously. In other words, one 
instruction in the pair must be an integer-type or load/store op- 
eration; the R5000 cannot execute two single-precision FP in- 
structions at once. Unduly restrictive? Mips engineers took into 
account how real-world graphics software works. 


addition components of a matrix problem in parallel. Once the R5000's 
five-stage pipeline is primed, there can be a MADD instruction in a 
different state of completion in every pipe stage. So the R5000 can 
repeatedly issue anew MADD instruction every cycle. The R5000 
can also process an integer or load/store instruction at the same time 
as asingle-precision MADD. Forevery MADD executing in the FP 
pipeline, an accompanying load/store instruction can be flowing 
through the second pipeline. 

Result: a highly tuned microarchitecture 


speeds you’d normally expect from a more 
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expensive processor. Ordinary FP bench- 
marks may not tell the whole story because 
they’re not specifically measuring this per- 
formance. Mips claims that 3-D graphics soft- 
ware such as Pro-Engineer and UltraCAD 
will run faster on the R5000 than on similar- 
ly benchmarked CPUs like the Pentium Pro. 

BYTE hasn’t yet verified those claims, but 
Mips’ parent company, Silicon Graphics 
(Mountain View, CA), is reporting signifi- 
cant performance gains on its latest R5000- 
based Indy workstations. According to SGI, 
the new Indys run 3-D graphics software 
about 83 percent faster than existing R4400- 
based systems. And because they use early 
versions of the R5000 that run at 150 to 180 
MHz, greater gains lie ahead when the R5000 
achieves its target clock speed of 250 MHz. 


Cutting Corners 
To hold down costs, Mips left several ad- 


ie 


Ec l i ME vanced features out of the R5000 chip. Hav- 


ing fewer pipelines is just one example. The 


"TT? w = w www T R5000 also cannot execute instructions spec- 


"Secondary cache MEE Y WI 
Pol? Keio 2 MB 


ulatively or out of order. This greatly reduces 
the chip's complexity because it doesn't have 
to bother with tricky techniques to retire in- 


The R5000 relies on a simplified design to achieve M Sur EMUXuUCEME structions in their original program order. 
high performance at a moderate cost. For example, it In stage 3, the integer unit and the FPU execute the The R5000 doesn't support dynamic branch 


has only a five-stage pipeline. When the CPU refills its instructions, Floating-point instructions may require 
32-KB primary instruction cache, it partially decodes multiple cycles to complete, but the FPU is 


prediction, either. However, it does have sev- 


the instructions for greater efficiency. Full decoding subpipelined so it can handle parts of four eral branch-likely instructions that smart pro- 
follows in stage 1, instruction fetch. During this stage, instructions simultaneously. In stage 4, instructions grammers and compilers can use as a sort of 


the CPU checks for data dependencies and decides access the 32-KB primary data cache. In stage 5 
which execution unit should handle the instruction. In (writeback), the CPU finally retires the results. 


MADD About Math 
Consider the math behind 3-D geometry processing. To calculate 
the vertices of a 3-D object, a graphics program typically multiplies 
a 4x4 transform matrix of single-precision FP values against a 1x4 
matrix of similar values representing a single vertex. The result 
is another 1x4 matrix. The graphics program must repeat this op- 
eration for every vertex in the object—potentially tens of thou- 
sands of times for a complex object in a CAD drawing. 

To do this kind of math, the Mips IV instruction set includes both 
a single-precision and a double-precision multiply-add (MADD) op- 
eration that's similar to the multiply-accumulate (MAC) instruction 
in a DSP. The main difference is that MADD uses four operands 
instead of MAC's three (A*B+C=D instead of A*B+C=C). 

As implemented in the R5000, the single-precision MADD in- 
struction has a repeat rate of one cycle and a latency of four cycles. 
The FPU is subpipelined, so it can calculate the multiplication and 
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poor man's substitute. There's also an FP con- 
ditional-move instruction that saves a branch. 

In another cost-cutting measure, Mips elim- 
inated the 128-bit secondary-cache bus found on the R4000 and 
R10000. The R5000 accesses its secondary cache over the gen- 
eral I/O bus, which is 64 bits wide. The maximum cache size is 
2 MB. This is similar to the Pen- 
tium's cache interface, except the E Ne. 
R5000's bus can run at 100 MHz, id (415) 688.4321 
compared to the Pentium bus's top ss http:/ /www.mips.com 
speed of 66 MHz. 

All these economies significantly reduce the R5000's pin 
count. And the R5000’s die is downright tiny: 84 sq mm on a .32- 
micron process. À smaller die means higher yields, lower man- 
ufacturing costs, and faster clock speeds. With CPUS, that's the 
whole ball game. B 


Tom R. Halfhill is a senior editor based in BYTE's San Mateo, 
California, bureau. You can send E-mail to him at thalfhill@ bix.com. 


Operating Systems (KALLO 


The Be-All of Operating Systems 


Be, Inc., hopes that abandoning legacy 
systems to create a modern OS will draw 


developers to the BeBox computer 


REX BALDAZO 


magine the frustration of trying to develop a modern 32- 

bit OS that can still run 10-year-old DOS games. Mi- 
crosoft made it happen with Windows 95, but the com- 
promises it made to achieve this are legion. It’s amazing 
that the company pulled it off as well as it did. 

Imagine instead that you could start anew. What if you 
could forgo compatibility with legacy applications and 
create a brand-new OS that incorporated the latest ad- 
vances in OS research and object-oriented programming 
and ran on the latest hardware? What if you made it in- 
herently multiprocessing? And what if you put that OS in 
a box with a consumer-friendly price? 

Be, Inc., is attempting to do just that, with its new Be- 
Box due to ship by the time you read this. The basic con- 
figuration is a dual-PowerPC 603 with built-in support 
for a multitude of I/O buses and ports, including Periph- 
eral Component Interconnect (PCI), SCSI, and a “Geek- 
Port" to give hardware experimenters an easy I/O interface 
to the BeBox. 


A Be Bop-a-loo-bop 
Harnessing all this hardware muscle is the job of the new 
Be OS. The OS is built in three layers: 


* A microkernel, 

* A number of servers; and 

e Shared libraries organized into kits that interface to the 
servers and provide the programming interface for appli- 
cations (see the figure "How Developers Interact with 
the Be OS”). 


The microkernel deals with the specifics of the hard- 
ware, much like the hardware abstraction layer (HAL) in 
Windows NT. The other two layers, the servers and the 
kits, are the heart of the Be OS. 

The servers are the engine running under the hood, 
while the kits are the transmission and gas pedal. The kits 
provide the mechanism for requesting new objects, send- 
ing messages between objects, and so on. The servers are 
responsible for providing those requested services. 

Applications for the Be OS are written to a set of APIs 
that have been organized into kits. There is an Application 
Kit, an Interface Kit, a Storage Kit, and so on. The kits are 
written in C++ and are in essence an object-oriented frame- 
work. Developers don't need to master both the native 
API and a separate application framework. In Windows 


programming, frameworks such as Bor- 
land's Object Windows Library (OWL) 
and Microsoft Foundation Classes 
(MFC) provide an object-oriented ab- 
straction for the complex Windows 
API. But in the Be OS, the API and ap- 
plication framework are one and the 
same. 

This duality of kits and servers is not 
just a convenient organizing picture for the OS—tt is an in- 
trinsic part of the architecture. Like any good modern OS, 
the Be OS is multithreaded (see “Weaving a Thread," 
October 1995 BYTE). But the servers and kits put these 
threads to good use throughout the OS. For example, each 
window in a Be application has two threads—a client 
thread and a server thread. The client thread receives and 
dispatches user events such as keystrokes or mouse move- 
ments, while the server thread deals with any processing 
chores requested by the window. 

This architecture lets the application take advantage of 
the dual-processor BeBox without requiring extra work by 


How Developers Interact with the Be 0S 


Kits send messages ' 
directly to servers, 
with no translation 


layers for 
programmer to learn 


Programmers build 
applications by writing to 
Kits, insulated from actual 
services or hardware 


the application programmer. And it can potentially im- 
prove performance and responsiveness, since the server 
thread can be run on one processor while the client runs on 
the other. That's assuming that the thread scheduler is 
able to put the two threads on separate processors. That 
might not be the case if, say, an intensive and high-prior- 
ity process is already running on one of the processors. 
continued 
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You Could Actually Learn Something 


Circle 74 on Inquiry Card. 
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The OS is simply crawling with threads. For example, during 
boot-up, separate threads are instantiated to handle kernel de- 
bugging, turning off the floppy drive motor, and managing the disk 
cache. There’s also a special thread called psycho_killer, which 
is used to terminate other threads. 

Even the boot process itself takes advantage of the inherently 
multiprocessor nature of the BeBox. While CPU 0 goes search- 
ing the available disk drives for an OS kernel, CPU 1 displays the 
Be logo on the screen. 


Being There 

Many compatibility problems in today's OSes can be traced to 
various other system-level extensions. Extensions are supposed 
to add some functionality to a system, such as a device driver 
or a network protocol stack. In a legacy OS such as Windows, 


The multitasking, multithreaded Be OS automatically assigns each window two - 
threads. In addition, every object is stored in a built-in relational database, with 
its attributes (1). You can query the database on any attribute (2). 


some extensions can be loaded dynamically as needed, in the 
form of DLLs. Others have to be installed in a remnant of DOS, 
the CONFIG.SYS file. While both mechanisms extend the basic 
OS, conflicts between the two are inevitable and too common. 

Be's solution is to devise a new OS where all extensions are dy- 
namically loaded, shared code. It probably won't eliminate all soft- 
ware-related conflicts, but a consistent approach to OS exten- 
sions should make it easier to get various device drivers and 
shared libraries to coexist more peacefully. 

The Be OS features additional innovations and interesting 
components. Just as each window in a Be application runs in a 
separate thread, each window also gets its own graphics envi- 
ronment. So every window can draw to any color depth, and the 
Application Server handles either dithering down to 8 bits or ex- 
panding to 24/32 bits, depending on the depth you've set on your 
display. 

One of the more interesting features in the Be OS is the built- 
in relational database. You treat everything stored on a disk drive 
as if it is in a relational database. The database can have tables with 
information on files (e.g., size, creator), another table with in- 
formation on your E-mail (e.g., date received, from), and so on. 
In addition to traditional file-based views of your data, you have 
the option of running relational queries to locate pertinent data. 

For applications programmers, there is an interface to the data- 
base in the Storage Kit. Users can interact directly with the data- 
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Combining the fingertip control of an under-monitor power 
center with the battery backup and peace of mind of a UPS 
system, the TouchMaster UPS gives you the best of both 
worlds. Now you can take control of your computer system 
with TouchMaster's individual power switches and work 
right through power problems with long-lasting battery 
power. TouchMaster UPS even features RJ11 jacks to protect 
your modem against the spikes and surges that travel along 
telephone lines. And with TouchMaster's low list price 
there's simply no reason not to have the best of both worlds 
for your desktop PC. 


420 VA UPS system for long backup times 
6 Isobar surge protected outlets; 3 with battery backup 
1 master and 4 auxiliary switches for fingertip control 
Alarm mute/self-test switch ensures UPS protection 
Internet-ready with 2 surge protected RJ11 phone jacks 
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base through the built-in Be OS Browser, which is somewhat 
analogous to the Mac Finder. A Find option in the Browser lets 
you search for any entity in the database; the query results remain 
“live” until the window is closed. So if you have queried for all 
JPEG files that are larger than 25 KB, the Browser updates the 
query window appropriately when you delete an existing file or 
create a new file that matches the criteria. 

And despite the stated goal of breaking free from legacy sys- 
tems, Be OS developers have managed to steal some good ideas 
from present-day OSes. The 1 ibpos.so shared library emulates 
some of the Posix API to simplify porting Unix-flavored software. 


Development Tools 

Developing the Be OS has, of course, required development 
tools, most notably, a compiler. The Be OS is written in C++ 
and compiled using a version of the Metrowerks CodeWarrior 
compiler. Version 8 of that development system for the Mac also 
cross-compiles for both Win32 and Be OS. CodeWarrior and 
the Be OS have evolved together, which has put some limita- 
tions on the Be OS. Because of its Mac heritage, CodeWarrior has 
not traditionally generated thread-safe exceptions. Version 8 fix- 
es this shortcoming, but because Be developed the OS using ear- 
lier versions, it does not yet incorporate C++ exceptions. 

Currently, a native Be version of the CodeWarrior integrated 
development environment (IDE) ships only on the Be OS CD but 
not with the commercially available CodeWarrior 8 CD. The na- 
tive Be version still lacks some tools, such as a source-level de- 
bugger. For now, Be developers have to cross-debug their Be 
applications from a Mac—the application runs on the BeBox, 
while the debugger runs on the Mac. A native Be debugger should 
be available soon, possibly by the time you read this. 

Though it may still be a bit immature, the native Be IDE already 
shows off features not possible with the Mac version. Brian Stern, 
the Metrowerks software engineer who is developing the native 
Be IDE for CodeWarrior, is especially proud of the multithreaded 
compilation. After an initial parse identifies dependencies in the 
source code, separate compilation units can be handed off to sep- 
arate threads to allow concurrent compilation. The current version 
supports four concurrent compilation threads, but further devel- 
opment will lift that limit. 


Will You Be There? 
There's no question that the Be OS is packed with cool stuff. 
But is that enough to make a go of it in a Windows-dominated 
world? The former Apple executive who started and still runs 
Be, Inc., Jean-Louis Gassée, has stated that he does not want to 
go after the corporate desktop. He envisions the BeBox as a per- 
fect machine for emerging markets 
that demand responsive comput- 
ing, such as multimedia develop- 
ment and digital video editing. 
Of course, to succeed in any 
market requires software. There J 
are plenty of Be enthusiasts out 
there: Just check out news:comp.sys.be. But will there be enough 
Be developers to create the applications to take advantage of the 
Be OS? While it is too early to tell if this is the next revolution in 
computing or simply son-of-Amiga, the new Be OS is a nifty 
piece of software. M 


Be, Inc. 
Menlo Park, CA 
(415) 462-4141 
fax: (415) 462-4129 
http:/ /www.be.com 
news:comp.sys.be 
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Rex Baldazo is a technical editor in BYTE’s new media department. 
He can be reached on the Internet or BIX at rbaldazo@ bix.com. 
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Let Microway build your next Graphics Workstation, 
Web Server or Personal Supercomputer using 


The fastest motherboard Am 


on the planet... 
333 MHz, 666 Mflops 


It's a Screamer "| 


The Microway family of "Screamer' motherboards utilizes the fastest 
processor to hit the workstation market in the last ten years! The DEC | 
Alpha 21164 not only blows away all other CPUs, but has the VLSI 
support needed to build memory systems that take full advantage of its 
numeric speed. Microway Alpha based products set a new standard in 
price/performance for workstations. The 266/300 MHz Alpha is a clear 
winner in both the numerics and integer processing arenas. With its | 

ability to issue four pipelined instructions per cycle, the 21164 hits peak | 

speeds of 1200 MOPS. Common numeric operations, such as dot prod- | 
ucts, peak at mind-boggling, on-chip throughputs of 600 megaflops! This ' 
results in Linpack ratings that go from 100 to 400+ mflops (as vector 
lengths increase) and scalar rates of 80 to 150 mflops. Motherboards 
priced from $4995 for 266NT, systems from $8995. 


Memory, Cache, PCI... 
The biggest challenge to running numeric intensive code on pr! 7 £ se 
CPU’ clocked over 200 MHz is building a cache/memory 4 — "ERE AE EER Se 

subsystem capable of keeping up with the CPU’s numeric A “Hl | JN 
units. The 21164's Harvard architecture starts with two # 
32 deep 64-bit register files, followed by two 8K pri- # 
mary caches and an intetnal 96K cache. The 


21164’s external 128-bit data bus gets fed by 2 gf 

to 8 MB of Bcache built with 10ns SRAMS. # Ze Femme dé i — 
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coup de grace is the Screamer's PCI 
bus interface, which can accommo- 
date both 32- and 64-bit PCI add-in cards. The 
Screamer is the biggest numeric winner Microway has intro- 
duced since we made it possible to run an 8087 in the IBM-PC in 1982! 
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A motherboard by itself does not a system make. 
Microway adds the operating systems and compilers you need ,, . Andmore,.. 
to put the 21164 to work. These include NT, Linux, DEC UNIX lg W Microway also designs DSP 
and OpenVMS, which now run thousands -— | 3 cards based on the i860, personal 
of applications including AutoCad, Excel | E SuperComputers that run up to 24 i860’s, Al- 
and Word. The Screamer and Microway's | i pha add-in cards and 32-bit globally optimized, 
NDP Fortran, C | C++ and Pascal compilers i RISC-scheduled compilers for the Alpha, 
are available to both OEMs and end users. i Pentium and i860; running on DOS, OS/2, 
a NIX, Linux, NT, DEC UNIX and 
IE OpenVMS. Whether you are an end user or an OEM, our 
E technical staff will gladly configure the correct solution. Since 
1982, Microway has earned a solid reputation for designing 
state-of-the-art products and following up with excellent tech- 
nical support. 
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Parallel Computing-Windows Style 


A cluster of PCs working in parallel 


can speed up some operations 
ALEXANDRE ALVES 


Waynes Parallel Virtual Machine (WPVM) is an 
implementation of PVM for Microsoft Windows. 
PVM is a software system that creates the abstraction of 
a parallel machine from a cluster of computers connected 
by a network. This “virtual machine” appears as a sin- 
gle, manageable resource to the programmer. The original 
PVM—developed by ORNL, Emory University, the Uni- 
versity of Tennessee, Carnegie Mellon University, and 
the Pittsburgh Supercomputer Center—ran under Unix; 
WPVM brings that power to PCs running Windows. 

Personal computers are hardly used 24 hours a day, so 
it would be quite promising to exploit all the idle CPU 
cycles available in a network of Windows PCs. Imagine a 
large cluster of PCs used during prime-time hours for of- 
fice and interactive jobs unleashed during nonprime time 
for scientific and mathematical computing jobs. 

PVM is a flexible message-passing environment that al- 
lows the programmer to build applications based on the 


WPVM libra 


Pranacea. 
ocess 


A parallel virtual machine iz composed of cooperating processes [In color) that run on Windows 
hosts. These processes coexist with other “ordinary” Windows processes, have access to the 
Windows API, and can communicate with other members of the parallel virtual machine running an 
Unix platforms (also in color]. The internal communications of the virtual machine are coordinated by 


WPVM and PVM daemons. 


PVM library 


multiple processor, multiple data («MPMD) par- 
adigm. An application consists of several func- 
tional components that run in parallel. Process- 
es of a PVM application cooperate with each 
other by sending and receiving messages. 
Though each PC may "belong" to only one vir- 
tual machine, each virtual machine can execute 
several PVM applications simultaneously. 
WPVM supports dynamic process creation and virtual- 
machine management. It offers basic point-to-point, as 
well as one-to-many, communications. Like the original 
PVM, the WPVM programming model supports the con- 
cept of group. A process belonging to a specific group 
can synchronize and broadcast messages to all the other 
group members. Obviously, a process can belong to sev- 
eral different groups. 


Daemons on the Loose 
WPVM consists of a programming library and a daemon 
that runs in each PC. The daemon is responsible for com- 
munication and process management. This daemon has an 
error-message log window and a graphical console that en- 
ables you to execute the original PVM console commands. 
WPVM supplies routines that enable a Windows process 
to enroll and leave the virtual machine, to configure the vir- 
tual machine by adding and deleting hosts, to spawn and 
kill processes, and to get informa- 
tion about the actual configuration 
and the running processes. A 
WPVM process can ask the virtual 
machine to be notified about special 
Process events: tasks exiting, deletion or fail- 
7 ure of a host, and addition of a host. 

The communications library of 
WPYM offers routines that allow a 
process to send messages to other 
PVM/WPVM processes, either one- 
to-one or one-to-many (i.e., multi- 
cast). Processes can send messages 
either directly (via TCP) or through 
the WPVM daemon. (Note that 
WPVM hosts can interact with Unix 
hosts running PVM.) 

A process can specify one of two 
coding methods to transmit the data: 
raw or via external data representa- 
tion (XDR). If a process specifies 
raw coding, this implies that the re- 
ceiving process has an identical data- 
format architecture. On the other 
hand, XDR coding translates the data 
into a kind of universal format. The 
receiving end will properly decode 
the XDR-format data; this allows, 
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for example, systems with different types of processors to be 
able to correctly exchange data. 

Processes in WPVM also understand the concept of groups. 
Groups simplify the development of libraries and the collective 
synchronization and communication between a set of processes. 
There are primitives to let a WPVM process join or leave a named 
group, synchronize processes in the same group, and broadcast 
messages to group members. À group daemon that is unique to the 
entire virtual machine implements group functionality. 


Design Philosophy 

PVM offers to the user a kernel of functionally complete primi- 
tives above which programmers may add higher abstraction lay- 
ers. For example, the portion of WPVM that implements groups 
is layered on top of the core WPVM routines. 

Communication between different WPVM daemons and be- 
tween daemons and user processes is via UDP/TCP sockets. In 
particular, WPVM uses the BSD sockets variant available on 16- 
and 32-bit Windows platforms, Winsocket. 

A host table, describing the configuration of the actual virtu- 
al machine, is maintained on each host system. These tables are 
issued by the master WPVM daemon and kept synchronized 
across the virtual machine. 

Each daemon maintains a task table of all the tasks under its 
management. Because WPVM uses UDP sockets to communicate 
between daemons, there's the possibility that packets can be lost, 
duplicated, or delivered out of order. Consequently, WPVM in- 
corporates its own acknowledgment and retry mechanism. (We 
chose UDP sockets as the communication mechanism between re- 
mote daemons for scalability's sake.) 

A WPVM daemon shuts down when it loses contact with the 
master, is deleted from the current virtual machine, or is killed. Be- 
fore dying, the slave daemon kills any tasks running in its host and 
informs the other daemons listed in the host table. 


Provision for Dynamic Environments 

PC clusters are a very unstable environment because users can re- 
boot or switch off their machines at any time. We anticipate this 
will happen often: Users will probably kill the WPVM daemon 
when they want full control of their machines. 

This issue is of paramount importance; it implies that fault-de- 
tection and recovery mechanisms are vital for the success of a 
WPVM application. Consequently, WPVM daemons have time- 
out capabilities while they are communicating with each other. If 
a daemon times out when it's trying to communicate with an- 
other daemon, it assumes the peer is down and terminates any out- 
standing operations with that peer. A daemon also can possibly 
notify tasks that are interested in that event. A WPVM daemon is 
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able to recover from the loss of any remote daemon (except for the 
master daemon, which acts as a kind of central coordinator). 


The Slowest Machine Hurts the Most 

The table at the bottom of this page shows the performance results 
for WPVM running atop a TCP/IP stack on Windows 95. We 
used a cluster of Pentium-based systems, each with 16 MB of 
RAM, connected through a 10-Mbps Ethernet network. The table 
also shows the same tests running in PVM on a collection of 
Unix systems. The Unix cluster consisted of a Sparc 10 and a 
Sparc 5 running SunOS and two Alpha-based stations running 
OSF. Each system had 64 MB of main memory. For tests, we used 
two of the Numerical Aerodynamic Simulation (NAS) bench- 
marks developed at NASA Ames Research. 

* Quick Sort: This benchmark sorts N keys in parallel. It tests 
both integer computation speed and communication performance. 
In our test there are N=220 keys in the range [0, 2048]. 

* Embarrassing Parallel: In this benchmark, two-dimensional 
statistics are accumulated from a large number of Gaussian 
pseudorandom numbers, which are generated according to a par- 
ticular scheme well-suited for parallel computation. This problem 
requires almost no communication. 

You can see that workstation or PC clusters running PVM are 
not suitable to solve problems like the Quick Sort benchmark. 
Communication-intensive applications do not accelerate in these 
environments because communication becomes a bottleneck. 
However, in applications with a good computation/communica- 
tion ratio, like the Embarrassing benchmark, we can expect very 
promising results. 

Note that with PVM for Unix, when we used two Alpha work- 
stations, we observed a reduction in program execution time. 
However, when we used all four Unix machines (two Sparcs and 
two Alphas), we recorded a slower execution time than with the 
sequential version. The explanation is quite simple: The Sparc 5 
is considerably slower than an Alpha workstation. Consequent- 
ly, the performance of the slowest machine undermines the total 
execution time of the par- 
allel version. This illumi- | 
nates the fact that the E wevis 
benchmark does not have E 
any load-balancing capa- 
bilities, making computa- 
tion performance highly dependent on the slowest machine. 


available on the Web at 


ax s t4 Jm. ra = E a 3 C= £5 
nttp:/ /student.del.uc.pt/wpvm 


Cost-Effective Parallel Computing 

WPVM is a good teaching tool for parallel programming be- 
cause it allows students to use the network of PCs they're likely 
to have in their laboratories already. Considering the millions of 
dollars invested in personal computers, it represents a cost-ef- 
fective solution for performing scientific parallel computing 
chores. Given that PVM is already a widely used system for par- 
allel computing, the adoption of WPVM by Windows program- 
mers will increase PVM's support. iM 


Alexandre Alves is a graduate student in informatics engineering 
at the University of Coimbra in Portugal. You can reach him at 
http://pandora.uc.pt/~alves. 
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The Leading Realtime OS for PCs 


At last, a window into the black box. a 
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Copyright 1996 IDT Intemet 


If you’re paying 


America 


Online’ $2.95/hourY* 


to connect to the Internet, 
perhaps we can interest you 


Thanks to IDT Internet, you no longer 
have to be a scientist or superspy to log 
on to the world’s greatest resource of 
interactive information. 

What's more, only IDT Internet lets you 
access it all — yes all — for just $15/month. 
(That's $15 for IDT Unlimited Internet or 
$29 for IDT Unlimited Internet Plus with 
free Netscape.) 


Save up to 99% monthly with IDT! 


Internet IDT AOL Prodigy?  Compuserve® 
Usage  UnimitedUnitdPus 
1.5 Hours/day | $15 /$29 $127.95 $74.20 $73.70 
3 Hours/day | $15/$29 $260.70 $206.95 $161.45 
Ail Day $15 /$29 $2,119.20 $2,065.45 $1,389.95 
This means only $15 — instead of 
$54.20 if you spend 20 hours online with 
AOL. Only $15 — instead of $73.70 


if you spend 45 hours online with 


*Or a similarly exorbitant sum to Compuserve or Prodigy 


IDT Internet is a trademark of DT, Inc. All other trademarks mentioned are the property of their respective owners, 
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Compuserve. And only $15 — instead of 
$2,065.45 if you're online all month long 
with Prodigy! 

Simply put, IDT Internet can save up 
to 99% on your monthly online charges. 
And there's no censorship! 

As if that's not enough, IDT Internet 
is nearly always a local call, and tech sup- 
port is free and unlimited (plus, we don't 
keep you waiting forever to get help). 

By now you're probably very interested 
in switching to IDT Internet. 

If not, perhaps we can interest you in 
a nice bridge? 
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Where time isn't money- 


EJ ES] 1-800-743-4343 


ALL 24 HOURS A DAY 


Networks CORE TECHNOLOGIES 


Fibre Channel: Fast and Flexible 


While it's still ideal for connecting high- 
speed peripherals, Fibre Channel now fits 


into many high-speed network architectures 


DOUG ANDERSON 


he processing power of computer chips doubles every 

18 months, theorized Intel’s founder Gordon Moore. 
And that phenomenon has proved remarkably constant 
over the last 20 years. But now Moore’s law has run 
smack into Amdahl’s law, which posits that | Mbps of I/O 
is required for every MIPS of processing power. 

This collision of truths is causing problems for net- 
work managers as powerful machines and bandwidth- 
hungry applications outstrip I/O capacity. One solution to 
such problems is Fibre Channel. 

Despite its name, Fibre Channel is more than a channel 
and runs on more than just fiber. Channels, such as ES- 
CON and SCSI, are designed for high performance and 
high reliability, using dedicated, short-distance connections 
between computers or between computers and peripher- 
als. Traditional networks, on the other hand, offer more 
flexibility and greater distance capabilities. Fibre Channel 
integrates features of both: the speed and reliability of 
channels with the flexibility and connectivity of networks. 
The result is a high-speed ANSI- 
standard transport mechanism for 
data, voice, and video. 

Some 80 companies are now 
members of the Fibre Channel 
Association, including Hewlett- 
Packard, IBM, Kodak, Seagate, 
Silicon Graphics, and Sun Mi- 
crosystems. Many of these mem- 
ber companies are making and 
delivering a range of Fibre Chan- 
nel products, such as network in- 
terface cards (NICs), storage de- | 
vices, routers, and switches. 


Pick Your Protocol 


Under the Hood 

Fibre Channel moves data at very 
high rates. Currently available 
products run at 266 or 1062 
Mbps—enough to handle even 
demanding applications, such as 
uncompressed, full-motion, high- 
quality video. Fibre Channel can 
be deployed as a simple point- 
to-point connection, a loop, or a 
switched fabric. 


Channels 
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A point-to-point configuration 
is the simplest topology, connect- 
ing two Fibre Channel systems di- 
rectly. Arbitrated loops are Fibre 
Channel ring connections that pro- 
vide shared access to bandwidth 
via arbitration. Switched Fibre 
Channel networks, called fabrics, 
yield the highest performance by 
leveraging the benefits of cross-point switching. For ex- 
ample, when fabric users add ports to their network, they 
increase the aggregate capacity of the network. The ag- 
gregate data rate of a fully configured Fibre Channel net- 
work can be in the terabit-per-second range. 

The ANSI specification that defines Fibre Channel dis- 
tributes its functions among five layers that in many ways 
parallel the Open Systems Interconnection (OSI) model 
(see the figure “Pick Your Protocol” below). FC-0 is the 
physical layer, which can use single-mode fiber, multi- 
mode fiber, or copper. For the fiber interfaces, Fibre Chan- 
nel uses a low-cost duplex SC connector. Shielded twist- 
ed-pair media use a nine-pin connector. And coaxial-cable 
systems use a TNC receiver and a BNC transmitter. 

The next layer, FC-1, specifies byte synchronization 
and an encoding/decoding scheme, where 8 bits of data are 
encoded in 10-bit groups. A unique “comma character” en- 
sures proper word and byte alignment; the encoding also 


handles error correction. continued 


Networks 
| | 


Common services 


FC-2 Framing protocol/flow control | 


FC-1 | 


266 : 100 B 2124 
FC-0 _ Mbps Mbps Mbps* 


* Specified in the standard, but no products support these speeds at this time. 


Encode/decode 


The Fibre Channel standard specifies five functional layers that support a range of 
connectivity speeds as well as interfaces to most of the common networking architectures. 
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Uh) Networks 


The transport mechanism is defined in Fibre Channel by the 
FC-2 layer. Each N_port (node port) on a connected device can 
be an originator of a message, a responder, or both, and each 
port has a unique address. 

FC-3 defines a set of common network functions that span 
multiple N_ports. One function is striping, in which multiple 
N_ports use multiple links to transmit data (thereby boosting 
bandwidth). Another function is hunt groups, which allow sets of 
N. ports to be attached to a single node. This lets any of these ports 
receive data for that node if another port is busy. 

The FC-4 layer gives Fibre Channel its ability to handle vir- 
tually any payload, including both channel and network traffic. It 
does this by specifying the way various upper- layer protocols are 
mapped to Fibre Channel. These specifications ensure interop- 
erability among different implementations. Several channel and 
network protocols have already been mapped, including SCSI, 
High Performance Parallel Interface (HIPPI), IP, IPI, AALS, 
LE, Single Byte Command Code Set Mapping (bus-and-tag pro- 
tocol), and IEEE 802. 2 (the data-link-layer standard for Ethernet). 


Weaving the Strands Together 

Central to Fibre Channel is the use of switching fabrics to connect 
devices like workstations, PCs, servers, routers, mainframes, and 
storage devices that have Fibre Channel interfaces. In some ways, 
the fabric works like the traditional phone system. Each originating 


Five Problems Fibre Channel Solves Ne 
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e Giving server farms a high-speed pipe 


Fibre Channel technology can be used in an enterprise to connect a variety of high-performance devices with existing LANs. 


port “calls” the fabric by entering the address of the destination 
port in a frame header. The fabric does all the work of setting up 
the desired connection. The originator does not have to worry 
about complex routing algorithms, and there are no complicated 
Permanent Virtual Circuits (PVCs) to set up. 
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Because fabrics can handle more than 16 million addresses, 
Fibre Channel can accommodate very large networks. You can 
start with a small network and increase the number of ports. As 
you add ports, Fibre Channel’s nonblocking characteristic means 
that the network increases in capacity. That's because the ag- 
gregate bandwidth scales linearly with the number of ports. 

Fibre Channel has features that make it useful in large net- 
working environments. For example, Fibre Channel offers you 
a choice of three networking services. Class 1 provides an ac- 
knowledged connection service with guaranteed delivery and 
end-to-end flow control. It works like a physical channel. Class 
2 is a frame-switched service that does not use a dedicated con- 
nection. It provides guaranteed data delivery and buffer-to-buffer 
flow control. If the receiving node is busy, the sender tries again. 
Class 3 is a connectionless service that is especially useful for 
broadcast transmission of datagrams. 


Getting into the Action 

With its high data rates, Fibre Channel is well suited for use in a 
number of very different types of applications, including moving 
large files across building or campus backbones, imaging, mul- 
timedia, videoconferencing, and storage. 

For example, when serving as a backbone, Fibre Channel pro- 
vides a big pipe where it's needed the most: the focal points of 
LAN internetworks. Fibre Channel NICs are available for popu- 
lar server architec- 
tures, and routers 
are available to link 
the Fibre Channel 
backbone desktop 
LANs, including 
Ethernet, Switched 
Ethernet, Token 
Ring, Fiber Dis- 
tributed Data Inter- 
face (FDDI), and 
asynchronous trans- 
fer mode (ATM). 
When Fibre Chan- 
nel is used in this 
type of application, 
throughput for the 
entire enterprise is 
improved by virtue 
of off-loading serv- 
er-to-server or rout- 
er traffic from desk- 
top LANs (see the 
figure “Five Prob- 
lems Fibre Channel 
Solves” at left). 

Basically, Fibre 
Channel technol- 
ogy offers much 
more than its name 
implies. Today’s 
technology goes 
beyond basic channel connectivity and fits in with the network- 
ing needs of many organizations. W 
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Q Clustering disk farms 


Doug Anderson is a product manager with Ancor Communications 
(http://www. ancor. com). You can reach him at douga@ancor.com. 


your. global. technology. server 


it’s the world's biggest show of 


th l S ls where Internet technologies, Windows’9 
the new generation erate netorüng multneda, UNIX 
0 f technology gets and everything else that is changing 


the way you do business >> find your 


personal > > > and customized applications from 1000 
1] Sag how exhibitors, tens of thousands of 
Tal] all products, and over 100 conference 


" 0 ^ S sessions> >> hear keynotes from 


Netscape CEO Jim Clark and 


fO r YOU Microsoft® Group Vice President Paul 


Maritz >>>and see winning technolo- 
gies at the WINDOWS WORLD Open, 
NewMeola INVISION Awards and 
BYTE Best of Show Awards 


-DJ COMDEX 
Spring '96 
WINDOWS 

. WORLD'96 


June 3-6, 1996 
r^ To register by fax call 617-449-5554, enter McCormick Place 
code 4, and have your fax number ready — Chicago, Illinois USA 


we'll fax your registration form within 24 hours! 


JN Call the CONFERENCE HO OTLINE at 
617-433-1650 to register for t conference orto 
d find out more about sessions and. p ikers. 


»»»g to the hottest site on the teb 
and enter code 4 to register for the exhibits and conference or tor complete event information? >> 


http://www. COMdex . com 


©1996 SOFTBANK COMDEX Inc. » 300 First Avenue, Needham, MA 02194-2722 USA * 617-433-1500 * WINDOWS WORLD and Windows NT are trademarks and Microsoft, Windows and the 
Windows logo are registered trademarks of Microsoft Corporation. WINDOWS WORLD and the Windows logo are used by SOFTBANK COMDEX under license from Microsoft. SP0770 2/96 
Circle 229 on Inquiry Card. 


meta] Hardware 


| PREVIEW DIGITAL CAMERA 


EpixPro Integrates Work Flow for Easier 
Photo Management 


200-MHZ PENTIUM PRO 
WORKSTATION 


Based on a 150- or 200-MHz 
Pentium Pro processor with an 
8-KB internal L1 processor cache 
and 256 KB of L2 write-back 
cache, the ALR Evolution 6 
workstation comes with 16 MB 
of 60-ns Fast Page Mode mem- 
ory, which is expandable to 128 
MB; a quad-speed CD- 
ROM drive; a 1.44-MB 3%- 
| inch floppy drive; a bidi- 
rectional ECP/EPP; two 
16550-compatible serial 
ports; and a lockable mini- 
tower chassis with six drive 
bays. The system board has 
an integrated bus-master 
ES dual-channel PCI IDE in- 
B terface that can support up 
= to four PIO Mode 4 IDE 
mass-storage peripherals. The 


Epix Imaging Systems improves upon a major benefit of digital cam- 
eras—Qquick and easy input of images into your PC—by building work-flow 
management capabilities, a 486 processor, and a PC Card slot into its 
EpixPro. The EpixPro digital camera targets applications, such as real 
estate sales and insurance-claim process- g 

ing, that involve associating numerous pho- 
tos with specific database records. 

The digital camera's 486 processor runs 

software for transparently managing functions 
that are usually addressed by a host com- 
puter. For example, you can assocíate each pic- 
ture with an account number or name, 
making it easy to attach digital snap- 
shots to atext file or database record, 
This eliminates the time-consuming 
task of importing images into your PC 
one at a time. 

The EpixPro's PC Card slot scores 


another point for camera-to-PC connectivity 
by letting you store upto 20 images on a 2.5- 
MB flash disk card or about 1000 images on 
a 131-MB PC Card hard drive, You can also 
transfer images over a serial connection via 


an optional modem interface. 


EpixPro about $1500 
Epix Imaging Systems, Inc. 
Santa Clara, CA 

(408) 562-0901  . 

fax: (408) 562-0919 
meredith@mindspring.com 
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The Windows utility software includes several features that make it eas- 
ierto integrate photos with your business applications. In addition to let- 
ting you associate photos with specific customers or projects as you snap 
them, you can designate which file format—JPEG, BMP, or TIFF—the cam- 
era should use to store your photos. This step-saving feature eliminates 
the need to convert photos into Windows-standard image file formats. 

The EpixPro's 24-bit-color, 768- by 494-pixel image resolution is sim- 
ilar to that of other digital cameras in this price range. A through-the-lens 
viewfinder gives you a WYSIWYG display, but you can't review pictures 
that you just snapped at the scene. The 1%-pound camera supports 
shutter speeds ranging from one-thirtieth to one ten-thousandth ofa | 
second. A C-mount lens adapter lets you use standard interchangeable 
lenses from Canon, Minolta, and Nikon. 

Digital cameras in this price range (around $1500) can't yet match the 
photo-resolution quality of a typical 35mm camera, but they avoid the 

extra time and expense involved in developing film. The EpixPro takes this 
camera-to-PC connectivity advantage one step further.— Dave Andrews 


1.3-GB REMOVABLE-CARTRIDGE 
HARD DRIVE 


Packaged in a slim-line design, 
the 34-inch 1.3-GB SyJet drive 
(from $499) offers internal En- 
hanced IDE and external SCSI 
configurations. The removable- 
cartridge hard drive provides a 
minimum transfer rate of 4 MBps 
and an average seek time of less 
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than 11 ms. An accelerated mach 


mode increases the minimum 
transfer rate, assisting refresh rates 
for data-intensive applications, 
such as video. 

Contact: SyQuest Technology, 
Fremont, CA, (800) 245-2278 
or (510) 226-4000; http:/ 

www. syquest.com. 
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system (from $3495) is compat- 
ible with Windows NT and 95, 
Novell NetWare, SCO Unix, 
Unix Ware, IBM OS/2 and Warp, 
and Banyan Vines. 

Contact: Advanced Logic Re- 
search, Inc., Irvine, CA, (800) 
444-4257 or (714) 581-6770; 
http.//www.alr.com. 
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1200-DPI COLOR 
LASER PRINTERS > 


The Color LaserJet 5 (about 
$5995) and Color LaserJet 5M 
(about $7695) printers fea- 

ture Image Resolution  , 
Enhancement technol- 
ogy that uses color-con- 
trol and toner-blending 
techniques to deliver 
1200-dpi-equivalent im- 
age quality. Designed 
for DOS, OS/2, and 
Windows 3.1, 95, and 
NT, the Color LaserJet 
5 comes with 20 MB of 
RAM and a bidirection- 
al parallel port. The Col- 
or LaserJet 5M, which | 
is for networked, mixed, | 
and Macintosh environ- 
ments, comes with 36 
MB of RAM, Adobe 
PostScript Level 2, and 


Ethernet and LocalTalk inter- 
faces. Both laser printers include 
a 40-MHz AMD 29040 RISC 
processor; print speeds of 10 
ppm in black or one toner color 
and 2 to 3 ppm in full color; en- 
hanced HP PCL 5 with color; a 
500-sheet-capacity paper tray; 
support for letter, A4, and legal- 
size plain paper, glossy media, 
and transparencies; and 11- by 
17-inch black-and-white print- 
ing capability. 

Contact: Hewlett-Packard Co., 
Santa Clara, CA, (800) 752- 
0900 or call local HP dealer; 
http://www.hp.com. 
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35-GB DLT DRIVE 


Designed for use with high-end 
workstations, midrange systems, 
and network servers, the Quan- 
tum DLT 7000 (about $8000) is a 
5%-inch tape drive with a capacity 
of 35 GB (native) anda sustained 
data transfer rate of 5 MBps (na- 
tive). The DLT 7000 comes with 
a SCSI-2 fast/wide interface and 
supports Unix, Novell NetWare, 
Windows NT, and high-end IBM- 
based OSes. 

Contact: Quantum Corp., Mil- 
pitas, CA, (800) 624-5545 or 
(408) 894-4000; http://www 
.quantum.com. 
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BAR CODE SCANNER ON A RING A. 
The WS 1000 ($3495) consists 
of two separate components: the 
RS | Ring Scanner, a 2-ounce 
aim-and-shoot device that you 
wear on your index finger, and 
the WU 1000, a 9-ounce wrist- 
mounted DOS-compatible micro- 
computer. The WU 1000 comes 
with 640 KB of RAM; 512 KB 
of nonvolatile memory; a four- 
row by 20-column display; a 27- 
key alphanumeric keyboard; a 
lithium-ion battery pack that can 
operate for a full 8-hour shift on 
a single charge; and a Symbol 
Spectrum One radio card for 
real-time, two-way wireless data 
communications. 

Contact: Symbol Technologies, 
Inc., Bohemia, NY, (800) 722- 
6234 or (516) 563-2400; 
http://www.symbol.com. 
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DSDV SINGLE-LINE MODEM 
Based on a flexible software- 
defined DSP architecture, the 
NewTalk 2000 ($239) has the 
ability to dynamically change to 
respond to your application pro- 
gram’s demands. 

The unit’s single-line DSDV 


MULTILINE 
FAX BOARD 


A multiport direct-in- 
ward-dialing (DID) 
product, the GammaFax CPD/ 
220 fax board ($2995) supports 
two DID ports and two analog 
ports. It has a 20- MHz processor 
Wwith512 KB of RAM. Witheight 
boards installed in a PC, a total of 
32 ports can simultaneously re- 
ceiveat 14.4 Kbps with advanced 
MR, MMR compression, Error 
Correction Mode, and on-the-fly 
PCX, DCX, and TIFF conversion. 
Contact: GammaLink, Sunny- 
vale, CA, (800) 329-4727 or 
(408) 744-1400; http:// 
www.gammalink.com. 
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29-INCH MULTIMEDIA MONITOR 

You can use the ViewSonic 
29GA PerfectSound ($3995) as a 
TV screen and as a computer dis- 
play. Features include support 
for resolutions up to 1024 by 768 
pixels with a refresh rate of 80 
Hz, dual 5-W speakers integrat- 
ed into the bezel, a wireless re- 
mote control, and front controls 


MIDRANGE MAC CLONES 


for power, contrast, color satu- 
ration, sharpness, color temper- 
ature, image size and position, 
audio input, volume, and mute. 
Contact: ViewSonic Corp., 
Walnut, CA, (800) 888-8583 or 
(909) 869-7976; http:// 
WWW.viewsonic.com. 

Circle 1080 on [Inquiry Card. 


TWO COURIER MODEMS 


FOR THE MAC 


The Courier V.Everything for 
Macintosh modem ($595) offers 
V .34 for data transfer speeds up 
to 33.6 Kbps, plus backward 
compatibility. The Courier I-Mo- 
dem for Macintosh ($895) is an 
ISDN terminal adapter that in- 
cludes an integral modem with 
all the features of the analog 
V.Everything modem. A Uni- 
versal Connect feature automat- 
ically identifies the equipment 
on the remote end of the con- 
nection and transparently makes 
the highest-speed ISDN or ana- 
log connection possible. 
Contact: U.S. Robotics, Skokie, 
IL, (800) 881-7256 or (708) 
982-5001; http://www.usr.com. 
Circle 1079 on Inquiry Card. 


Available in low-profile and desk- |! 
top configurations, the Power- 


TECHNITRON SERIES MONITORS 


The Advanced Technitron Series 
of color monitors, including the 
15-inch DX15T ($499) and the 
17-inch DX17T ($899), feature 
advanced Trinitron CRTs with a 
vertically flat display surface, 
Plug and Play to support Win- 


dows 95, and VESA’s new com- 
munications standard for the Dis- 
play Data Channel. The monitors 
include ultrahigh resolutions up 
to 1280 by 1024 pixels noninter- 
laced, refresh rates up to 75 Hz at 
1024 by 768 pixels, and a super- 
fine 0.25mm aperture pitch. 
Contact: MAG InnoVision, 
Inc., Santa Ana, CA, (800) 827- 
3998 or (714) 751-2008; http:/ 
www.maginnovision.com. 
Circle 1074 on inquiry Card. 


Curve 601/120 (low-profile mod- 

el, from $1849; desktop model, 

from $1899] is a midrange, CPU- 

upgradable Mac OS system based MESETA 

on the 120-MHz PowerPC 601 mi- 

croprocessor. A base configura- 

tion for the low-profile PowerCurve 601/120 includes 8 MB of RAM, expandable to 256 MB via four 
DIMM slots; an 840-MB hard drive; three PCI expansion slots; 2 MB of video memory; a 3%-inch 
floppy drive; one front-accessible drive bay; one internal 3-inch full-height drive bay; a Mac 15- 
pin and SVGA graphics connector; on-board AAU! and 10Base-T Ethernet; an extended keyboard; 
and a mouse. The desktop model ($1849) includes two front-accessible bays and one internal 3%- 
inch full-height or two 3%-inch half-height drive bays. 

Contact: Power Computing Corp., Round Rock, TX, (800) 999-7279 or (512) 246-7807; 
http://www.powercc.com. 

Circle 1070 on Inquiry Card. 


technology offers simultaneous 
voice and data transfer at rates 
ranging from 300 bps to 28.8 
Kbps for data and up to 14.4 
Kbps for fax send/receive. In ad- 
dition, the NewTalk 2000 de- 
vice offers support for modem 
AT commands, fax Class 1 AT 
commands, Group 3 fax, and 
V.42/V .42bis for data compres- 
sion and error correction. 
Contact: NewCom, Inc., West- 
lake Village, CA, (800) 563- 
9266 or (818) 597-3200; 
http://www.newcominc.com. 
Circle 1078 on Inquiry Card. 
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150-MHz PENTIUM PRO WORKSTATION 


Optimized for 32-bit OSes and applications, the standard-model Z-Station GT (from $5243) in- 
cludes a 150-MHz Pentium Pro processor with 256 KB of internal L2 cache; 32 MB of integrat- 
ed RAM (with two open SIMM slots for memory expansion to 128 MB); a 1.6-GB EIDE Mode 4 
hard drive; a Diamond Stealth64 graphics accelerator card; a 34-inch 1.44-MB floppy drive; a 
quad-speed CD-ROM drive; and Windows NT Workstation and Netscape Internet browser soft- 
ware. The minitower chassis features six slots 
= for three full-length PCI cards, two full-length 


MULTIFUNCTION OFFICE 


PRODUCT v 

The Lumina 2000 (about $399) 
is a plain-paper fax machine, 
scanner, and copier. As a stand- 
alone fax machine, the Lumina 
2000 handles scheduled, group, 
and broadcast faxes; polling; and 
speed dialing. An included OCR 
utility converts faxes into text 
for further editing on a parallel- 
port-connected computer. Two 
different models of the Lumina 
2000 are available: a basic unit 
with a 9600-bps modem and an 
eight-page storage capacity, and 
a midrange model that comes 
with a 14.4-Kbps modem and a 
60-page storage capacity. 
Contact: Lumina Office Prod- 
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ucts, Sunnyvale, CA, (800) 
586-4620 or (408) 992-1088; 
http://www.lumina2000.com/. 
Circle 1076 on Inquiry Card. 


HIGH-SPEED 
DATA ACQUISITION BOARD 


A plug-in ISA-bus board, the dsp- 
DAQ (from $5600), from R. C. 
Electronics, performs high-speed 
data acquisition, antialiasing fil- 
tering, instrumentation-quality 
amplification, and DSP-based sig- 
nal conditioning across 16 chan- 
nels. The board provides a 90-kHz 
analog-frequency response; 16- 
bit A/D (eight or 16 channels per 
card) real-time thermal calibra- 
tion; and a programmable gain 
amplifier. Each channel has its 
own DSP and uses an 
independent A/D, 
providing simultane- 
ous sampling with no 
delays between suc- 
_ cessive channels. 
Contact: R. C. Elec- 
tronics, Inc., Santa 
Barbara, CA, (805) 
685-7770; 
74642.2774@ 
compuserve.com. 
Circle 1083 

on Inquiry Card. 


WHAT'S 31] Hardware 


ISA cards, and one PCI/ISA combina- 
tion card, as well as six drive bays for 
three 5%-inch and one 3-inch exter- 
nal drive and two 3%-inch internal 
drives. Options include 28.8-Kbps 
modems, Ethernet and Token Ring 
cards, tape backups, and hard drives. 
Contact: Zenith Data Systems, Buffalo 
Grove, IL, (800) 533-0331 or (847) 
808-5000; http://www.zds.com. 

Circle 1069 on Inquiry Card. 


WINDOWS BAR CODE PRINTER w 
The Tharo Gemini ($1395) has a 
print resolution of 203 dpi and a 
print speed of 2 inches per sec- 
ond on media measuring up to 
4% inches wide. The bar code 
printer supports direct-thermal 
and thermal-transfer label, tag, 
and ticket materials on 
rolls measuring up to 
6 inches in diameter. 
Tharo’s Windows print 
driver lets you create 
bar code labels from 
within your Windows 
applications. 

Contact: Tharo Sys- 
tems, Inc., Brunswick, 
OH, (216) 273-4408. 
Circle 1084 

on Inquiry Card. 


128-BiT GRAPHICS 
ACCELERATORS 


The TwinTurbo-128 series of 
graphics accelerator cards ($319 
to $799) use a 32-/64-bit PCI bus 
interface and a 64-/128-bit mem- 
ory bus, resulting in color-fill op- 
erations occurring at rates up to 
3 billion pixels per second and 
image-redraw rates exceeding 
100 million pixels per second. 
The cards come with 2 or 4 MB 


of video memory; a 32- or 64- 
bit RAMDAC; a video-playback 
accelerator, which enables you 
to resize small video clips to fill 
the screen; hardware color-space 
conversion, to allow software 
MPEG video playback on Pen- 
tium-based PCs; and support for 
screen resolutions from 640 by 
480 pixels up to 1600 by 1200 
pixels. 

Contact: Integrated Micro 
Solutions, San Jose, CA, (408) 
369-8282; imsteksup @ 
aol.com. 

Circle 1082 on inquiry Card. 


DATA ACQUISITION SERVER 

The NetAcquire 3000 ($8495) 
acquires, processes, and updates 
real-time analog data at a rate 
of over 750,000 samples per sec- 
ond. A TCP/IP Ethernet inter- 
face allows data acquisition from 
various client computers and 
OSes, including Unix and Win- 
dows 3.1, 95, and NT. The unit is 
also Internet compatible, allow- 
ing remote data acquisition and 
control from anywhere in the 
world. The basic model of the 


NetAcquire 3000 comes with a 
486 processor, 4 MB of program 
memory, 2 MB of buffer mem- 
ory, 16 analog inputs (expand- 
ahle to 512), two analog outputs 
(expandable to 64), and 16 digi- 
tal I/Os (expandable to 256). 
Contact: Real Time Integra- 
tion, Inc., Redmond, WA, (206) 
883-7563; realtimeint@ 
realtimeint.com. 

Circle 1085 on Inquiry Card. 
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Buying computer products is a major commitment. A commitment of time and money. 
So before you jump in with both feet, make sure the relationship is going to work. 
Look for the NSTL Seal. 

National Software Testing Laboratories puts hardware and 
software through the most rigorous testing in the industry. Our 
exclusive compatibility tests, using real world equipment like 
yours, ensure that components will talk to each other, work 


together, get along great — or they can't carry the Seal. And 
that's true for everything from drivers and servers, to applications, 
adapters and printers. 
For more information about the NSTL Seal or a list of manufacturers who have 
eamed it, call 800-220-NSTL or 610-941-9600. Before you walk down the aisle. 
t 


a 
Plymouth Corporate Center * 625 Ridge Pike * Conshohocken, PA 19428 * Fax: 610-941-9952 » NSTL is a division of McGraw-Hill, Inc. "Hi b 
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TAI] Software 


PREVIEW 
Do-It-Yourself Web Site 


You can create and pub- 
lish a World Wide Web 
site in minutes with Delta- 
Point’s QuickSite, an end- 
user Web creation and 
management package 
for Windows. The pro- 
gram's point-and-click in- 
terface, plus helpful Wiz- 
ards that guide you 


Talk, NetWare, or TCP/IP net- 
work to retrieve files and text from 
Windows 3.1, 95, NT, and Mac- 
intosh System 7.x desktops. The 


WEB DEVELOPMENT TOOLS 


to maintain indexes 
for documents on 
your local hard drive, 
network drives, or 
dismounted storage 
media; execute file 
operations, such as 
move, copy, rename, 
and delete file; and 
print or copy the re- 
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program allows you 


through the process of 
creating your site, insu- 
late you from having to 
know Hypertext Markup 
Language (HTML). Yet by 


using QuickSite, you can create a site with con- 
sistent menus, flags notifying Web surfers 
of new features, buttons for submitting E- 
mail, and forms that you typically find in other 


robust Web sites. 


QuickSite, which runs on Windows 3.x 
and 95, provides prebuilt site structures 


H Taie Daia: (Sue ch to dt oel ight ek ro 


QuickSite $99 
DeltaPoint, Inc. 

Monterey, CA 

(800) 446-6955 

(408) 648-4000 

fax: (408) 648-4020 
http://www.deltapoint.com 
Circle 1042 on Inquiry Card. 


and templates that you can easily modify by 

inserting tables (see the screen), forms, or new pages. As you go through 
the page-creation process, you can select backgrounds, graphics, lines, 
bullets, and other formatting styles. Throughout the process, you type in 
the words that you want to appear on your page. As you create other 
pages, QuickSite automatically establishes and maintains links. 

QuickSite's Publishing tool should appeal to developers who want 
to create sites for numerous clients. When you've finished your site, you 
can publish it and send it to an Internet service provider. 

QuickSite offers a wide array of features, but it's not for everyone: Al- 
though it includes an order-submission form, it doesn't support secure 
transactions, A self-documenting feature and an open database API 
that lets other Web users dynamically update your Web site via HTML 
forms are features reserved for a professional version ($295), which is 
slated to ship later this quarter. Nevertheless, QuickSite's capabilities 
and ease of use are impressive, and, at only $99, this program is quite 


a bargain. 


ENTERPRISE FIREWALL 
SECURITY FOR WINDOWS NT 


A suite of security products, Ea- 
gle NT (50 users, $6500; 200 
users, $11,000; unlimited users, 
$15,000) offers access control, 
authentication, encryption, a real- 
time Suspicious Activity Moni- 
tor, and detection, alarm, and re- 
porting capabilities. Eagle NT 
lets you create, monitor, and 
maintain a security policy across 
an enterprise network, from In- 
ternet and workgroup LANs to 
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—Dave Andrews 


remote offices and mobile PCs. 
Contact: Raptor Systems, Inc., 
Waltham, MA, (800) 932-4536 
or (617) 487-7700; 

http://www. raptor.com. 

Circle 1045 on Inquiry Card. 


FIND FILES FAST ON NETWORKS 
With On Location for Networks 
(Server Indexer, $999; Viewer 
Clients, from $49 per user; In- 
dexer Clients, from $99 per user), 
you can search over an Apple- 


unm 5~ falar 6 «i 16ófuh 


sults of a search. 
Contact: On Tech- 


== nology Corp., Cam- 


bridge, MA, (800) 
767-6683 or (617) 
374-1400; http://www.on.com. 
Circle 1046 on Inquiry Card. 


WEB BROWSER 
FOR NEWTON 2.0 


NetHopper ($49.95) connects 
communications peripherals that 
run under the Newton 2.0 OS to 
the World Wide Web via Internet 
service providers that support 
PPP/SLIP connections. The Mo- 
saic-like browser supports hy- 
pertext links, HTML forms, ra- 
dio buttons, and landscape and 
portrait modes; allows wireless 
hand-held connection to the 
Web; saves the history of your 
25 most recently visited Web 
pages; and caches pages for 
viewing off-line. 

Contact: AllPen Software, Inc., 
Los Gatos, CA, (408) 399- 
8800; http://www.allpen.com. 
Circle 1055 on inquiry Card. 


DESKTOP REPORTING TOOLS 
FOR COBOL 


Correlate (stand-alone package, 
$500; client/server package for a 
minimum of four users, $300 per 
user) allows ODBC-enabled ap- 
plications to access COBOL data 
files through popular report-cre- 
ation and development tools, such 
as Crystal Reports, Excel, Im- 
promptu, and Visual Basic. You 
can also add client/server access 


to COBOL applications and run 
COBOL applications alongside 
Correlate to simultaneously view 
the application and a graphical 
representation of the data. 
Contact: Micro Focus, Palo 
Alto, CA, (800) 872-6265 or 
(415) 856-4161; http: 
www.microfocus.com. 

Circle 1047 on Inquiry Card. 


OBJECT-ORIENTED 
TEAM DEVELOPMENT 


Created for teams of C/C++ and 
Java programmers working in 
Windows 3.x, NT, and 95, the 
HOPE (Human Oriented Pro- 
gramming Environment) system 
($995 per seat) includes collab- 
orative features such as infor- 
mation-sharing between team 
members, locking of fine-grained 
objects, process-oriented SCM, 
smart merge tools, full control 
of the development project, and 
real-time change management. 
When it's time to merge code 
written by different team mem- 
bers, HOPE automatically de- 
tects conflicts and resolves them. 
Contact: Aladdin Software En- 
gineering, Ltd., New York, NY, 
(800) 223-4277 or (212) 564- 
5678; http://www.aks.com. 


Circle 1048 on Inqulry Card. 


CONVERT DOCUMENTS 
TO WEB PAGES 


With HTML Transit ($495), you 
can convert and reformat word 
processing documents into hy- 
pertext-linked Web pages. The 
program’s reusable templates 
store the control settings for pro- 
ducing an electronic publication, 
including which input files to 
translate, which output files to 
generate, and how the publica- 
tion will appear and behave. You 
can specify the location and cri- 
teria for hypertext links, as well 
as such elements as hot-spot 
icons and thumbnail graphics. 
Contact: InfoAccess, Inc., 
Bellevue, WA, (206) 747-3203; 
http://www.infoaccess.com. 
Circle 1050 on Inquiry Card. 


MACINTOSH ANTIVIRUS 
SOFTWARE 


VirusScan for the Macintosh 
($65) provides point-and-click de- 
tection and removal of more than 
99 percent of the known Mac 
viruses, streamlined installation 
and configuration, automatic 
scanning at system start-up and 
file execution, and a virus ency- 
clopedia. VirusScan informs you 
of the progress of each scan and 
lets you save or print the results. 
Contact: McAfee Associates, 
Santa Clara, CA, (408) 988- 
3832; http://www.mcafee.com. 
Circle 1058 on Inquiry Card. 


SEARCH DOWNLOADED 
INTERNET DOCUMENTS 


HotSearch ($39) for Windows 
helps you locate information in 
documents you've downloaded 
from the Internet. You can find 
documents using ranked retriev- 
al in order of relevance, fuzzy 
searching, agent searching, Bool- 


To provide access 
tothe Internet and 
enterprise intra- 
nets, Columbus 
(single user, $245) 
integrates proto- 
cols and Internet 
tools, including a 
World Wide Web 
browser with go- 
pher capabilities; a 
Web server; E-mail 
with POP3, SMTP, 
and MIME support; 
a drag-and-drop 
FTP application; a 


documentation development. 


.hummingbird.com. 
Circle 1043 on Inquiry Card. 


WINDOWS INTRANET DESKTOP SOFTWARE 


VxD TCP/IP stack; telnet and News Reader clients; a gather fa- 
cility; an activity manager and scheduler; a system monitor; and 
NetBook, which stores URL hot lists, E-mail addresses, and names 
and locations of host servers. DigitalPaper technology lets you 
convert legacy documentation to a portable document format 
for enterprise-wide distribution and collaborative computing and 


Contact: Hummingbird Communications, Ltd., North York, 
Ontario, Canada, (416) 496-2200; http://www 


ean searching, and range search- 
ing of date and number fields. 
HotSearch highlights the search 
words within a document. 
Contact: Executive Technolo- 
gies, Inc., Birmingham, AL, 
(205) 933-5494; http:// 
www.cris.com/~eti/, 

Circle 1052 on Inquiry Card. 


FIX WINDOWS 95 SOFTWARE- 
CONFIGURATION PROBLEMS 


Now you can fix over 10,000 
Windows 95 and 3.1 software- 
configuration problems. The First 
Aid 95 program ($49.95) fixes 
problems with the Windows 95 
Registry; slims down bloated ap- 
plications to make room for Win- 
dows 95; solves setup and con- 
figuration problems for the top 
50 multimedia cards; and fixes 
problems with modems and on- 
line access to The Microsoft Net- 
work, CompuServe, America On- 
line, Prodigy, and the Internet. 
Contact: CyberMedia, Inc., 
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Century City, CA, (800) 721- 
7824 or (310) 843-0800; 
http://www.internet-is.com/ 
cybermedia. 

Circle 1059 on Inquiry Card. 


DESIGN AND OPERATE 
PROCESS FACILITIES 


PlantSpace consists of the Engi- 
neering Series (from $2950), the 
Plant Design Series (from $2250), 
the Drafting Series (from $950), 
and the Integration Series (from 
$950). You can enter and manage 
conceptual and schematic plant 
representations, parametric 3-D 
models, and detailed plant draw- 
ings, as well as incorporate and 
unify all plant information and 
systems, including enterprise- 
wide data and tools from other 
sources. PlantSpace supports 
Windows 3.x, NT, and 95 for In- 
tel-based, DEC Alpha AXP, HP 
RISC, and SGI computers. 
Contact: Bentley Systems, Inc., 
Exton, PA, (610) 458-5000; 
http://www.bentley.com/. 

Circle 1049 on Inquiry Card. 


MERGE WINDOWS 
———————-j AND DOS DATA 


Now you can merge 
| your DOS accounting 
data with more than 30 
Windows documents, 
spreadsheets, contact 
management data- 
bases, and Avery label 
templates. WordMerge 
Plus ($295) lets you 
add as many custom- 
designed merge docu- 
ments as you need. 
You can also execute 
Windows operations from your 
DOS accounting system; these 
include performing dynamic 
lookups and record inserts in 
TeleMagic, Act, and GoldMine; 
generating ASCII files and Excel 
and Lotus 1-2-3 spreadsheets; and 
auto-dialing your telephone. 

Contact: WinGate Technologies, 
Morristown, NJ, (201) 539- 

2727; http://www.wingate.com. 
Circle 1054 on Inquiry Card. 


Software Update 


TextBridge 3.0 Professional Edi- 
tion for Macintosh includes In- 
stant Access OCR, which en- 
ables you to reproduce 
scanned-in documents with 
fully editable text, tables, and 
graphics within your favorite 
word processor; improved 
document recognition; better 
page segrnentation; Full Doc- 
ument Recomposition; and 
Dynamic Training, which al- 
lows you to view, confirm, 
and correct difficult-to-recog- 
nize words and special sym- 
bols. $349. 


Contact: Xerox Corp., Palo 
Alto, CA, (800) 428-2995 

or (415) 813-6800; 
http://www.xerox.com/XSoft/ 
XSoftHome.himl. 

Circle 1061 on inquiry Card. 


An integrated suite of pro- 
ductivity tools, COBOL Work- 
bench 4.0 for OS/2 and Win- 
dows 3.x, NT, and 95 
provides a 32-bit compiler 
that supports mainframe 
COBOL dialects and object- 
oriented COBOL; a Source 
Code Management Facility; 
an Advanced Organizer for 
imaging work flows; and an 
enhanced programmer's in- 
terface. $2500. 

Contact: Micro Focus, Palo 
Alto, CA, (800) 872-6265 or 
(415) 856-4161; http:/ 
www.miocrofocus.com. 
Circle 1065 on Inquiry Card. 


An alternative to HSM for 
Novell NetWare 4.x environ- 
ments, EZ*Express 2.0 installs 
on your primary server and 
manages the migration of 
data from hard disks to opti- 
cal media. Version 2.0 can 
de-migrate information back 
to the primary device based 
on data usage, providing 
faster access to files that be- 
come more active. $1595 

to $5995. 

Contact: Micro Design Inter- 
national, Inc., Winter Park, 
FL, (800) 228-0891 or (407) 
677-8333; http:/Avww 
.microdes.com. 

Circle 1063 on Inquiry Card. 
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OLE COMPONENTS 

FOR DATABASE FRONT ENDS 
You use the 16- and 32-bit OLE 
Controls in Data Widgets 2.0 
($139) to develop front ends for 
database applications. You can 
edit entire record sets on-screen 
without writing any code; drag 
and drop cells; use AddItem at 
design time; attach a DataGrid 
cell to a drop-down list of val- 
ues from another source of data; 
reposition any row in a record 
set; create command buttons that 
perform database functions; cre- 
ate multiline captions and pic- 
tures; and bind data fields to a 
series of option buttons for a rep- 
resentation of field values with 
a set number of options for a par- 
ticular field. 

Contact: Sheridan Software 
Systems, Inc., Melville, NY, 
(800) 823-4732 or 

(516) 753-0985; http://www 
.Shersoft.com. 

Circle 1053 on Inquiry Card. 


HANDLE MAC FILES 
IN WINDOWS 95 


MacDrive 95 (about $70) makes 
files on Macintosh disks acces- 
sible from Windows 95 applica- 
tions. The program enables Win- 
dows 95 to handle Mac-format 
floppy disks and removable-me- 


REMOTE ACCESS 
TO NETWARE LANs 


Now you can access your 
NetWare network anywhere 
in the world, whether you're 
remotely connected to the 
network or working off-line. 
NetWare Mobile (single user, 
$129) enables you to trans- 
fer selected network data to 
mobile computers and then 
automatically update and 
synchronize files when you 
reconnect to the network. To 
reduce remote connection 


dia cartridges in the same way 
that it handles other disks, mak- 
ing them appear on the Windows 
95 desktop and in all applica- 
tions’ Open and Save dialog box- 
es. You can use MacDrive 95 
with high-density floppy disks, 
removable-media cartridges, and 
external hard, Zip, Jaz, EZ135, 
SyQuest, Bernoulli, optical, flop- 
tical, and CD-ROM drives that 
you can interface with Windows 
95 systems. 

Contact: Media4 Productions, 
Inc., West Des Moines, IA, 
(515) 225-7409; 
mediafour @ media4.com. 

Circle 1056 on Inquiry Card. 


INTEGRATE DISPARATE 
NETWORK MANAGEMENT TOOLS 


An event-correlation application, 
Seagate NerveCenter Pro (enter- 
prise license, $15,000) employs 
behavioral models to correlate 
network conditions, identify crit- 
ical problems, filter out super- 
fluous events, and take appro- 
priate actions. In addition to 
correlating SNMP events, the 
program manages and correlates 
Hewlett-Packard OpenView Op- 
erationsCenter messages from 
Unix systems and Seagate LAN- 
Alert messages from Windows 
NT and NetWare servers. Nerve- 


Fite ew 


Mobile File Assistant. 
B cd Network Help 


Ta] Software 


Center Pro can also send noti- 
fication of correlated events to 
OpenView Network Node Man- 
agers or OpC consoles. 
Contact: Seagate Enterprise 
Management Software, Inc., 
Cupertino, CA, (408) 342- 
4500; http://www.sems.com. 
Circle 1057 on Inquiry Card. 


ACCESS APPLICATIONS DESPITE 
SYSTEM FAILURE 


With GeoHA (which stands for 
Geographic High Availability), 
users get continuous access to 
critical applications and data 
despite system failure or even 
actual site loss. You place open 
systems applications servers, 
configured into a cluster of PCs, 
in widely separated geographic 
locations, each with an identical 
but separate image of the appli- 
cation and data. In the event of 
a disaster, GeoHA automatically 
switches users, applications, and 
data to another location. GeoHA 
(four-node cluster in two loca- 
tions, from $150,000) is avail- 
able for IBM RS/6000 worksta- 
tions and servers running the 
AIX OS. 

Contact: Clam Associates, 
Cambridge, MA, (617) 621- 
2542; http://www.clam.com. 
Circle 1060 on Inquiry Card. 


costs, NetWare Mobile updates only those parts of your files that have changed. 
Contact: Novell, Inc., Orem, UT, (800) 638-9273 or (801) 429-5588; http://www.novell.com. 


Circle 1044 on Inquiry Card. 
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| Software Update 


A face-based 3-D building 
modeler that runs inside Au- 
toCAD release 12 or 13, 
Facade 3.0 includes a Wall 
from Path command, which 
creates multiple 3-D walls in 
a single step; a multiple-floor 
command; improved roof cre- 
ation; Boolean operations on 
walls, floors, and roofs; a li- 
brary of 3-D furniture, vehi- 
cles, trees, and people; a li- 
brary of architectural hatch 
patterns; editable walls, roofs, 
floors, stairs, dormers, and 
other building components; 
saving and restoring of layer 
configurations; faster wall 
creation; additional door and 
window types; and improved 
selection of various building 
objects, $289. 


Contact: Eclipse Software, 
Inc., Bellingham, WA, (800) 
758-6779 or (360) 676-6175; 
73417.167@ compuserve.com. 
Circle 1067 on Inquiry Card. 


TeleFinder BBS 5.0, an Internet 
server for the Macintosh, 
adds server support for World 
Wide Web documents; a 
POP3 mail server; support for 
HTML commands and Java; 
User Manager control over 
mail gateways at the Access 
Group level; native support 
for Open Transport TCP/IP 
in TeleFinder User client 
software; and support for 
AppleScripting, scheduling 
of utility programs, Usenet 
news-group support via 
NNTP Sucker, and relaying 
of SMTP messages on 
behalf of other servers. Sys- 
tem operators can create per- 
sonal Web Spaces for their 
BBS users as well as mon- 
itor and bill for both page 
storage and usage. Sub- 
scribers can create their own 
home pages and then main- 
tain them via telephone, 
ISDN, LAN, or Internet 
connections. $675. 

Contact: Spider Island Soft- 
ware, Irvine, CA, (714) 
453-8095; http://www 
.Spiderisland.com. 

Circle 1066 on Inquiry Card. 


BUYER’S 
GUIDE 


Essential Products 
and Services for 
Technology Experts 


Mail Order 
Top mail-order vendors offer the latest 
hardware and software products at the 


best prices. 


184 


Hardware/Software 
Showcase 

Your full-color guide to in-demand 
hardware and software products, 


categorized for quick access. 


209 


Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
organized by subject so you can easily 
locate the right product. 
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U 


PACKARD 


'The perfect tool for capturing high-quality color and 
monochrome images to create impressive | i 
presentations, reports and promotional materials. d | j 


Resolution: 600 dpi optical, 2400 dpi interpolated e Li 


HEWLETT | >. 
d . At i, 


Selectable 24-bit color (16.7 million colors) or 256 


grayscale scanning 


white copies using your printer 


> Includes SCSI adapter and power cord 


l-year warranty 


HP-C2527B ............... DI «9 Í 


SOFTWARE 
Adobe PageMaker V6.0 WIN... 04 
Adobe PageMaker V6.0 WIN upg 

Arcada Backup for Windows 95... UE 
Caere OmniPage Pro V6.0 WIN upg- E S. 117.55 


Connectix RAM Doubler for WIN ... n— E 
| Corel Gallery 2 WIN CD .................... eene 63.10 
| Corel Print House V1.0 WINGS CD..................... d 04 
CorelDRAW V5.0 to V6.0 WINSS upg CD.........225.62 


| CorelDRAW V6.0 WIN95 CD.. 


s A81.20 
Datastorm Procamm Plus V2 01 ‘DOS .. ( 
Datastorm Procomm Plus V2.11 ii 
Delrina WinFAX PRO V4.0 WIN... 

Delrina WinFAX PRO V7.0 WIN95... aT TBE 
Symantec Communications Suite WIN95 CD. "T ‘97.74 
Symantec WinFAX PRO V7.0 WINSS CD... 
Intuit QuickBooks V4.0 WIN... — M 
Intuit Quicken Deluxe V5.0 WIN T uu— 67.82 
Lotus 1-2-3 V5.0 WIN ............... Pe n 
Lotus 1-2-3 V5.0 WIN upgrade ... ERNEUT 
Lotus cc:Mail Mobile V2.2 WIN... — 128. 18 
Lotus Organizer V2.1 WIN ............... 
Lotus Organizer V2.1 WIN vers upg... 


88.18 
19.80 


McAfee VirusScan V2.2 WIN... -—— 19 
Microcom Carbon Copy V3.0 WINS5... yeep 88,62 
Microhelp Uninstaller V3.0 WIN... 33,56 
Microsoft Access V2.0 WIN .. — "298,86 
Microsoft Access V2.0 WIN dev kit... 288.86 
Microsoft Access V2.0 WIN upg .. 115.02 
Microsoft Access WIN95 upg... ..83.14 


Microsoft Encarta Encyclopedia 1996 WIN CD..45.52 
Microsoft Excel V5.0 WIN ........... Tit. 
Microsoft Excel V5,0 WIN comp upg .. s 412.83 
Microsoft MS-DOS V6.22 Upg ............................48.61 
Microsoft Office Pro V4.3 WIN... "T Le 
Microsoft Office Pro V4.3 WIN... s 4 1.71 
MS Office Pro V4.3 WIN CD wiBookshell .. 4081,11 
Microsoft Office Pro V4.3 WIN license..............448,70 
Microsoft Office Pro V4.3 WIN upg... “ee 358,53 
Microsoft Office Pro w/Bkshelf WIN95 CD bus 

MS Ottice Pro w/Bksheil WIN95 upg C CD..........318.32 
Microsoft Office Std WIN95 CD... ne 51 TB 
Microsoft Office Std WIN95 upg .. 


.221.00 


Microsoft Office Std WIN95 upg CD... 2217.00 
Microsoft Office V4.2 WIN... 451.82 
Microsoft Office V4.2 WIN license ....................984.51 


Microsoft Office V4.2 WIN upg.............. s 201,48 


Microsoft Plus! WINGS .....,....:cccecserrsresersesrseere M9. 2B 
Microsoft Plus! WIN95 CD................ s" 48.28 
Microsoft Project V4.0 WIN... ——M Re 
Microsoft Project WIN95 upg... euo 191,04 
Microsoft Publisher CD Deluxe WINGS .. 68,24 


Microsoft Publisher V2.0 WIN ................ 89.99 
Microsoft Visual Basic Pro V4.0 WIN CD..........448.35 
MS Visual Basic Pro V4.0 WIN vers upg CD......86,33 


Microsoft Visual C++ Subscription WIN95 
Microsott Win NT Server V3.51 CD... 

MS Win NT Server V3.51 single client license .. 321 
Microsoft Win NT Server V3.51 upg from V3.5...8 06 


Microsoft Win/Wrkgroups V3.11...,..-c cece 135.21 
Microsoft Win/Wrkgroups V3.11 add-on... ..45.87 
Microsoft Win/Wrkgroups V3.11 resource kil... 29, 81 
Microsoft Windows 95 .. v g.i 
Microsoft Windows 95 upg .. 
Microsoft Windows 95 upg - g.s 
Microsoft Windows V3.11 ......... see .89.! 8 
Microsoft Windows V3.11 license .. re ee, 
| Microsoft Word V6.0 WIN... 298.85 
Microsoft Word V6.0 WIN upg........................... 103.40 
Microsoft Works V3.0 WIN.........................essess 46. B 
Norton Lambert Close-Up V6.0 ....................... 116.96 


Novell PerfectOffice Std V3.0 WIN vers ups... ..182.41 
Novell Quattro Pro V6.0 WIN upgrade............,...47.33 
Novell WordPerfect V6.1 WIN ................. 
Novell WordPerfect V6.1 WIN comp upg... 


Novell WordPerfect V6.1 WIN vers upg .............. 89.41 
Peachtree Accounting V3.5 WIN CD + 3.5" ......105.51 
ProCD Select Phone 1996 WIN/MAC CD ......,... 84.58 
Quark QuarkXPress V3.32 WIN ...................... 578.57 
Quarterdeck Clean Sweep V2.0 WINS .............27.74 
Quarterdeck QEMM V8.0 WINS5/WIN3.1 ..........82.79 
Symantec ACT V2.0 WIN.......... sese 112.35 
Symantec Norton Anti Virus V3.0 DOSAWIN ......51.38 
Symantec Norton AntiVirus WINQS .................... 12.87 


Symantec Norton AntiVirus WIN95 upg .............52.45 
Symantec Norton Utilities V8.0 DOS/WIN ........113.25 


Symantec Norton Utilities WINSS ............. 118.90 
Symantec Norton Utilities WIN95 upg .... „58.55 
Symantec pcANYWHERE V2.0 WIN ................ 119.98 
Symantec pcANYWHERE V5.0 DOS ...............121.20 
Symantec pcANYWHERE32 WINSS/NT ........... 132.65 
Symantec gine too gu WINSS/NT ie ihe 03,33 
Visio Technical V4.0 WINQS... mau 299.27 
Visio V4.0 WINGS CD........... eee 133.74 


If you find a 
better price, 
call CDW^? 
before you buy 
(800) 959-4CDW 


"HARDWARE, 


8.5" x 14" maximum document size 
HP ScanJet copy utility makes color and/or black-and- 
Included software: 

HP DeskScan II, Corel PHOTO-PAINT 5, Visioneer 
PaperPort" V3.0, Caere OmniPage Limited Edition OCR 


CDW 60764 


NE ORIN G PRODUCTS 


JOY. Novell 


Netware V4.1 


uae 1 u os BRAD 
ser CD ...... 2 1949. 
25 SEE o m 1889.20 
100 User CD. vor AVS BE 

Netware V4.1 os s 
5 User to 5 User CD 249.7 
5 User to 10 User CD.... E 
5 User to 25 User CD k: 
10 U 
10 U 16 
10 U 
25 U 
25 U: 
25 U 
50 U 
50 U 
100 User to 

dee V3.12 " 
5 User 3,5", — 636.75 
10 User 3.5" ..... n 1441.21 
25 User 3.5' ..... ERES 2128.67 
50 User 3.5" ..... 2957.88 
100 User 3,5"... . 4131.86 
Ofl sacKorrice 
MICROSOFT WINDOWS NT 


Windows NT Server Value Pack. 

Windows NT Server, res 

Single client license... e 

20 client license pack... - 
MI ROSOFT Sal SERVER r 

SQL Server, CD... ae 093,05 
SQL Server upgrade, Cb... M -—— 

Single client license ,... utin cd : 

20 uu icange ack... 5132.81 
EI SYSTEMS ‘MGT UT SERVER 

SMS nens 6.98 


3 Server eds TDK Fr 
Sinoie client license .. pre 
MICROSOFT SNA SERVER 


SNA Server, CD... eevee 81.90 
Single client license .. "a 2o DEA 


20 client licanas ack... seesi 
MIC OSOFT MAIL SERVER 

Mal Server, CD.... É 2 

Mail Server u grade, BD.. 


5 client license pack.... 
3Com 


coax.. PETEA, Lnd 


3C509B Eihariak 
3C 


Ii 
| 
305098 pee it 
i 
ili 
It 


305098 Etherlink | 


rt 
3016670 Linkbuilder FMSII "E port... sree OO 


Artisoft 


NodeRunner/S! 20004... 
NodeRunner/SI 2000T... 
NodeRunner Pro combo 
T-Runner 8-port Il pe 
T-Runner Il Ep Iu OBT... 
Simply LANtastic starter Kit ...............----.------ 
LANtastic V6.0 
LANtastic V6.0 5 user 
LANtastic V6.0 Starter Kit, coax .. 
LANtastic V6.0 add-on kit, coax 
LANtastic V6.0 0 pe on Ait, 1 
so, NE 
Edu 


08T 117. 
el it- LANtastic for 
5: 98 ‘call COW today for detalis 


ASP 


SAF COMI 11M PRESTW e EN INE 


JetLAN/P Plus port INCURRERE 283.41 
nia igent AutoSwitch, 2 comp to 1 printer .........26.50 
vee koligeni AutoSwitch, 4 comp to 1 printer.........89.68 

starter kit-2 computers, 1 printer............1 19.10 
SNAP Conwdn hm —— 49.50 
Token Ring Auto Ny ter 1€ 16/4 ISA e sera EE erry i 
IBM Token Ring MAU.................... esses 98,42 

intel. 

EtherExpress PRO/100Mbps PCI.. ...218.18 
EtherExpress PRO/100Mbps PCI 5pk..............998.36 
EtherExpress PRO/100Mbps EISA . 246.52 
EtherExpress PRO/10 Fish 10BT m 108.01 
EtherExpress PRO/10 Fish 10BT à 119.88 
EtherExpress PHO/10 Fish com 115.07 
EtherExpress PRO/10 Fish combo Spk. 472,00 
EtherExpress 16 10BT...... .-» 103.04 
EtherExpress 16 108 T 5pk.. + 465.47 
EtherExpress MCA Mes .,155.52 
EtherExpress 16 cornbo ....... 122.53 
EtherExpress 16 combo 5pk. 9.64 
EtherExpress EISA, coax . B.17 
EtherExpress Flsh combo... 128.79 
EtherExpress rom combo pk. 591,05 
TokenExpress PRO ISA LA sa 249,84 
NetportExpress EL Ethernet... 376.98 


No = le = a5 


NASDAQ  "' 


BUY WITH CONFIDENCE 
CDW” IS A NASDAQ 
TRADED COMPANY 

TICKER SYMBOL CDWC 
D & B rated 5A1 
Duns 10-762-7852 


i 
] 


DW Sells 


For Less 


NECI 
actual Ireigh! charge plus insurance and packaging 


chock. Software, chips other Componenti are 
change. ™ - Trademarks of all companias listed in this ad, Not responsible for 


vV Microsoft: 


| Office for 
; Windows 95 


n Fr ees y DU 


y not 


t D focu us 


- 
1 cnm tiwurare 
g rour wii L3 we VEN E> 


Upgrade, 3.5" ................... 


' Upgrade, CD ....... a E 

d y 
| Em & 3. 5 POCHSE OF THAS ER HEESEHESHESEEZS ESE bana 
CD S E S ER- -—-— 


ENDOWS 


1996 WIN 190 


Office Standard: Includes four full-featured pro- 
grams: Word, Excel, PowerPoint and Schedule- 


"—r- Uc 
] 


cens d IO 1,00" CDW 55616 
M 9181.00% CDW 55564 
ees DAAI, SG CDW 55563 
vete 9491,78 CDW 55565 


Office Professional: Includes the programs: above plus 


Upgrade, 3.5" ................ 


KE R E Aon ‘a 
CD w/Bookshelf ‘95 ......... 
* After $40 mail-in rebate 


Upgrade, CD w/Bookshelt '95............. $2 16 6 


Access and Bookshelf '95 e ss version only) 


esee A Oe” CDW 63039 

Je CDW 62863 
d eeeeieis UR SÉU CDW 63040 
UU OBAS, 75 CDW 62766 


for version Ns s from a previous 


version of Microsoft Office, Office Professional, Word, Excel, 
PowerPoint or Access. Competitive upgrades do not qualify 
for this offer. Offer valid through 12/31/96. 


NET ETWORKIN IG PROL Dt JC1 $5 ] 
Bay Networks 
SynOptics System BOO 10BT 8-port hub.......... 198.87 
SynOptics System 800M 10BT Hunt hub ...... 529.09 
METER, THU... aeree co con ttal 94.47 
EtherEZ pa 94.47 
EtherEZ c 107.06 
EtherPower 1 10/ .149.50 
EtherPower 1 "734.62 
EtherPower 10BT P 125.668 
EtherPower 108T 5 525.98 
therPower coax 9.9] 
therPower coax PCI 5 5.53 
TigerHub TP6 4.24 
TigerHub TP6B 19.91 
erHub TP1 4.98 
3608 Ethernet B 8.85 
3512 Ethernet 1242 pon! hub T 5.55 
AEN TELA coa 19.93 
CN e por active "hub c COBX .. 9.41 
TokenCard Elite 16/4... 1.27 
'FHOMASSCONBAD 

10245 ARCNET coax... nere 1719.88 
TC5055 Ethernet 8 port hub 10BT ...................598.28 
TCVG045 AnyLAN ISA adapter... 214.58 
TCVG047 AnyLAN EISA adapter .....................206.69 


PE310BC pocket Ethernet coax.. 17.28 | 
PES10B2 pocket Ethernet coax.. nurus | 
PE310BT pocket Ethernet TOBT... 277.51 
PT316CT poc ocket Token Ring lli... 475.83 
PPXOS Parallel port multiplexor... ...11.80 
TAPE & RE MOVAI V | 


BLE MEL DIA DRIN VES | 


Jumbo 350 intemal. e RE Mes. 111.66 
Jumbo 1400 internal nissun 228.18 
rakk aralle witape : 
T1000E E S00MB pa rallel pOrl .... 194.40 
T1000 800MB haven witape...., 164.47 
PowerTape 2GB external Lm 97.99 
Bt n y 
Orsi 


Tape*Stor 800MB Travan oq 
Tape*Stor 800MB Ls paye 
Tapa*Stor 850MB IB esr i | 
Tape*Stor 3200M M" ir macro 283.41 
Tape*Stor 4GB internal ODEs LS ues 49. 


Zip drive 100MB parallel Larabee — eR LER 
Zip drive 100MB SCSI interface .. 89.00 
Zip disks 100MB, 3pk ...........:cspereeeeseoes 49.00 
az drive 1GB exte abs SCSHI ME nns m 599.00 
Jaz drive 1GB inter S Il interface ..499.00 
a2 drive one 1G ‘cart idge Bau ia caf 124.00 
Ditto Easy 800MB Travan ape drive external...149.00 
Ditto Easy 800MB Travan tape drive internal....119.9 
. MICROSOLUTIONS jt. 
Backpack 44MB fl oppy parallel .............. 146.32 
Backpack B DTS 800M8 Travan parallel.......... 157.26 
= Q syquest: 
EZ135 135MB internal IDE interface ................ 194.42 
E2135 135M 29.9 
EZ135 135MB 
E2135 LM 


MULTI LESE AND ICD; 
dre ihe 


Discovery CD 4x pap maiimadia kit. 


a se 6s 8 R f$ » v $ à e m 
Mcon cots cer à CO CA dt 
ent | 


Jensen deeds Le at BW ases ee Pace ete 54.88 
Jansen JPS45 speakers JUN Fiore ra m -89.93 
Microsolutions 4X CD para 54.88 
Microsolutions 4X CD parallel w/sound 6.21 
Mona | enappy PSU d elus 8 ^ 


HOURS 


9:00-5:00 CST Sat. 


not returnable. Al pricing kubject lo 
typographical errors. 


Mag Innovision DX1495 PnP 14" .. 


Sales 7:00 -9:00 CST Mon-Fri. 


Tech Support for Customers 
8:00-7:00 CST Mon-Fri. 
9:00-5:00 CST Sat. 


C 
Io a Ud 338.43 
NEG 4Xc, 4X, 7 disc Tit ed TUTTO eue ME k 
NEC 4x4, 4X, 4 disc chan i Riise ES 
Pioneer DFIMG24X 4X, 6 disc veas 

Sigma | 6X intarn 


DEDIT ALII 


Sony ax internal DE interface 

So s ri, internal w/SCSI-2 Jac a 
Toshiba 3701 Ui Vis 6.7X internal ... 258. 
Turtle Beach Ti ropes Dureziass ADI) somite E122 496893578 193. 
Turtle Beach TBS-3 1 


INPUT EC ES 


Desktop Glidapoint ........................ A 
GlidePoint Windows 95 keyboard — 


wpb 


DB |l] 12X12 4 button .. 
Be n 
PhotoPC digital camera. 489.00 
eatonkcarn Ring System il 4 19.64 
m en ren 135.96 
Ee APO ora maa A 1123.03 
HEWLETT 
| | PACKARD 


canJet a H 
"P t qasasanh. CEIITTTTLISITESTII E J 
ndet 4 deci ment ae o 


soliàsosalesediaánqpucdeehusqeéstesdétény 


| 
uini 
PageSean Color bea Terre 
TrackMan ics 
TrackMan Live! cordless. sonir 
MICROTEK 
Scanmaker E3 color flatbed......................... 828.77 
canMaker E6 color flatbed........................-.... 594.93 
canMaker IIl color flatbed ......................-.----- 4024.37 
canmaker 35T slide scanner ........................ 692.58 
Summasketch ||! 12 X 12 16 bution —HÓÓ s 
Summasketch III 18 X 12 4 button ................... 488.58 
UMAX 
The Mag vj Coke" 
Viste TG BCSahb eus Eee Een 458.98 
Vista CIC tere ea ee, 657.05 
Nunc MMMMMMMMMEM. 569.27 
Vista-S12 PCPAOS.” >- 848.00 
Powerlook I aY- 4999.00 
WY VISIONEER 
BotalvQ e, ee a ——— -292.16 
MONITORS Li 


Dt 


Mag Innovision DASSE PrP 15%.. 
ag Innovision 


*ow o 
=I 


mi 


DASIESTTTETTEETETETES 


Otu NI 


aa i: 
CAD OLN 
Pies NNE 
we 


x 
= 


cm 
ec 


euo uou 
6 maooodhànm 


L. 
Diamond Edge 2200 adi 
Diamond Edge 3240XL, 
Diamond eed 3400 d 
Intel Smart Video hogo orde 
Matrox Millennium PC} 2MB 
Matrox Miltennium PCI 4MB 


CDW” TELEPHONE 


Most orders 
ship the 
same day 


CDW Computer Centers, Inc. « 1020 E. Lake Cook Road * Buffalo Grove, IL 60089 


O | HEWLETT € £^ ^j fa e ) ~ 
FĂ PACKARD od LAE T 
SIES y; 1 " k i E 
NHY ast I 
HP DeskJet 340 m ane ; a Ascentia | i 
portate amet punter in E» d | = - 
E SUL makcs -LI ILL P Series 
anyp lac e your w sn lace! > s : B» og» 5 di & 100MHz (CSS models) or 
ncs 600 x 300 dpi monochrome | TH ) a. a) r ^ Pentium® TAN E 
output € 3 ppm fast, high-quality an z^ , | ' : 9 C d RAM std., expandable to 40MB € 800MB or 
printing € Parallel interface, 48KB print 1.2GB removable hard drive 11,3” dual- 


buffer € Add vivid color easily with HP's scan (CS811) or TFT active-matrix (CTS11) 


optional Color Kit—just snap in the cartridge and print ® SVGA color display Interchangeable 4X 
Streamlined, lightweight C DW CD-ROM @ Integrated 28.8K bps data/fax £ 
modem ® 3-year limited warranty w/48- ntium 


4.8 lbs—fits easily into a briefcase 


COOLR 7 


PRHREFAaR AA 


Hour Rapid Repair for 1st year 


P30 CSS171 800MB hard drive .... }2 CDW 65838 


— ll. ` 
aP fÀ nE i i D £0. 20 
Color Kit, HP-C3280A.......... me 1 DOJS.dJU cpw 62678 P30 CSS11 1.2GB hard drive....... de - CDW 65839 
P50 CTS11 800MB hard drive...... MT490.U0 COW 65840 
Rechargeable battery, P50 CTS11 1.2GB hard drive .....94729.81 CDW 65841 


waa BENRIES OVER 20,000 PRODUC T$. IF YOU DON’T SEE IT, < Lo 


OM Li IT] TER aS S 
O0CS 5/75 8MB 500MB pas color... 1939.65 
1213008 DX4/75 SOOMB pas color 1579.7! 
T2130CT DX4/75 500MB act color 2141.21 
Portege 610CT 5/90 720MB act color 3888.98 
410CS 5/90 8MB 772MB pas color .... $179.50 
10CDT 5/90 8MB 772MB act cir CD............. 1325.11 
Tecra 700CS 5/120 BMB 1.2GB pas es 4538.74 
Tecra 700CT 5/120 16MB 1.2G Bi clr.........6868.34 
Tecra 710CDT 5/133 16MB 1.2GB act ...5828.20 
Tecra 720COT 5/133 16MB 1268 adt (i 024x768) 1299.64 

Ascentia portables 
Ascentia J10 5/75 8MB A at dual scan......2454.67 
Ascentia J30 5/100 8MB 800MB dual scan....2846.71 
Ascentia J30 5/100 BMB 800MB act color......5128.48 
Ascentia P30 FA BMB LEY dual - 3917.82 
Ascentia P30 5/100 8MB 1.2GB dual scan ....5783.68 
Ascentia P50 5/133 8MB 1 .2GB active D COM. .4256.08 


Ascentia P50 5/133 BMB 1.2GB active color..4723.81 
Advantage! Adventure desktops 


624-5/100 16MB 1.2GB 14.4K bps 6XCD......1989.85 
626-5/133 16MB 1.2GB 14.4K bps 6XCD ......2109.84 
628-5/150 6GB 14.4K bps 6XCD .....2 303.21 
822-5/100 1-2GB 28.8K b 1989-85 
824-5/133 16MB 1-6GB 28.8K bps XCD 2258.56, 


‘6 6 
826-5/150 16MB 2:168 28 K bos 3disceXCD2588 
E26-5/186 16MB 21GB 28 BK bps 3disc6XCD2118. 5 


COMPAQ. 


COMPAQ PORTABLES 


Contura 430C ve 8MB 720MB dual scan. 2608. 00 
Contura 430CX 4/100 MƏ 720MB act color 2979.40 
LTE Elite 4/75C 4/75 8MB 510MB dual scan .3169.00 


COMPAO DESKTOPS 
ProLinea Series Desktops 
ProLinea 575e 5/75 8MB 630MB....................13 


ProLinea Series Mini-Towers 


ProLinea 575 MT 5/75 8MB 630MB .............. 1655.26 
Protinea 575 MT 5/75 16MB 1.08GB ........... 149.61 
ProLinea 5100 MT 5/100 16MB 1.08GB ....... 2435.93 
ProLinea 5133 MT 16MB 1.0BGB................... 39.98 
Deskpro Series Tai 
Deskpro 575 5/75 BMB 630MB . 1817.52 
Deskpro 575 5/75 16MB 1.08GB .. 2359.85 
Deskpro 590 5/90 pes Sb .2119.19 
Deskpro 590 5/90 16M BGB.......... .2618.30 
Deskpro 5100 5/100 EMB, $30M8 7 2118.98 
E Pas 5/100 d. "E PESE. 2816.54 
Deskpro 5120 5/120 1 OBGB.. ...2028.65 
Deskpro 8133 5/133 1eMB i ‘08GB... „3149,55 
Deskpro owing Be Mini-Towers 

Deskpro 575 MT 5/75 8MB 630MB ................ 1905.00 
Deskpro 575 MT 5/75 16MB 1 eis 58.00 

skpro 590 MT 5/90 8MB 630MB ..... 139.00 
pose 590 MT 5/80 16M8 GB .. 56.00 

ro 5100 MTS/100 16MB 1.08GB 684.00 | 
Deskpro 5133 MT 5/133 16MB 1.08GB ......... 3193.00 | 
HEWLETT 
PACKARU 
OmniBook Portables 


RnR CU (oo UR 340MB dual scan....2198.29 


NEC 


Versa V 4/50 4MB, 340MB act clr................... 1269. 
Versa V 4/75 4MB, 540MB 
Versa 550D Y 


Versa rd 575 B1 
Versa 4000 5/75 8MB 810MB CD ........... 


B CD 
Versa 4050C 5/90 SMB Hb act cir CD 14 
MB act cir ........... 4499. 00 


TEXAS 
INSTRUMENTS 
Extensa 450 DX4/75 340MB dual color.......... 5.25 
Extensa 450T DX4/75 340M 2 mcum aoi 1858.1 


4GB A 
5000 575 EATA guai co a mim 
TM5000 5/75 810MB act color..................... 

TM5100 5/90 1.2G8 ad "y T OERE d 


Winner of 
Computer 
Shopper 
Best Buy awards 


2085.67 
4999.00 


2. 
4 = 
12.1 act N95... 
e 3520 BMB 1GB 12.1 act color Selecta.5998.00 
5/120 BMB 1GB 12.1 act color WINS5. ‘5999. 00 
OC 590 MO 12GB 12.1 act color Selecta...... 6699.00 
M E BMB 12GB 12.1 act color WINGS ..... 6689.00 
760CD 5/120 8MB 1.2GB 12.1 act color Selecta... 8899.00 
TECO 9/120 MB 1.268 12:1 ac coor WiN95.....8898.00 
Call for pricing on sy "A Pa Khan modals- 
PC300 em deaktops 
C300 5/90 16MB 850MB 3 bays ... 
Pt 300 &/ 5/100 16MB BSONIB 3 bays . 
5/13316M8 635MB 3 bays .. 
C300 5/133 16MB 1.2GB 3 bays 
PC300 5/166 16M8 1.2GB 3 bays ... 
PC300 5/75 16MB 850MB 5 bays ... 
PC300 5/100 16MB 850MB 5 bays 
PC300 5/133 16M8 635MB — —— 
PC300 5/133 16MB 1.2GB 5 bays ................ 499. 
PC300 5/166 16MB 1.2GB 5 bays.................. $019.00 
PC700 Series —— 

PC700 5/100 16MB 1GB 5 bays Selecta ....... 9,00 
PC700 5/133 16MB 1GB 5 bays Selecta - 5 37 00 
=== PRINTERS | 

LEA —— UC 509.39 
Pacemark 3410 .. i25 4,49 
OLGUUO...... os ceecrt 388.00 
OLG10e/PS .......... 688.48 
OLB10E pres (Wi | 
——Ó 085.72 
OKWET 2010....... 329.18 
Canon 
. BJICBT0--...........3 469.00 
309.66  BJC4100.............. 329,00 
‘239.00 
485.82 FX1 UD — 811.51 
246.86  FX2170................ 499.00 
14.14 Bexs000 Pius. E 95 
00 DFX 33. 18 
B5 Shua Co Color lis.....244.85 
‘00 Stylus Color II....... 339; Q6 
33.85 Stylus Color Pro... 599.00 
9.18 Stylus Pro XL.....1799.60 
LEXMARK LASER PRINTERS 
Winweer Mies thermal inkjet. ......................... 318.98 
4039 10 P. S ppm m Amen 1099.86 
Reve R plus 1 EODD arua S erevercm 1423.21 
aR a A 1 2 paper WAYS ............... 1618.11 
Optra LX Plus ania 2207.88 
Optra LXi Pus ' om aana 2888.84 
Optra C Color Bii aise cocos seio rrr Ferr SEU rSAINS CE 6232.32 
1150.. SHEET 3123 s. 251.88 
= -102.58 KX-P6100 Laser ..389.48 
2130 "i KX-P6500 Laser ..448.70 
2135 Color ...........247.83 
TEXAS 
INSTRUMENTS 
00 
Pro E 
microLaser PowerPro/12.............................. 1394.81 
trécrolnaer PIOIgL, E, $144.87 


[7 cackarnn 


HP DeskJet 340 portable ............ 


m: NL 


HP DeskJet 600 cerssssseecncteseenseen NEMNMNTTM 
HP Deskjet BBÜC. iiaii 376.88 | 
HP Desk.let 855C ...... .. 498.00 
HP Laserjet 8L... rere ...AT89.00 
HP OfficeJet inkjet fax/copier/printer ................ 985.66 
L WIN. OAM sss 149.94 | 
LabetWriter XL Plus WIN... 224.83 
CDW? 


800)959-4CDV 


CONNER 
540MB EIDE......... 184.86 1.27GB Fast-ATA ..286.90 
Env Fast- ATA” 204. 75 214GBFest SCSH2 645.17 
MB IDE..........228.16 — 429GB Fast SCSL2 ..985.53 


i 08 Fast SCSI-2. 351. 31 


SF Seagate 


545MB Fast-ATA .. An 835 214G8 FAV SCSE2 ..055.44 
1GB Fast SCSI-2..5 4 34 42GB Fest SCSE2 992.38 
1GB Fast-ATA2 87 9GB 269.62 
214GB Fest SCSt2 775 02 


Accul 


CONTROLLERS 
T ic SIDE-3+ aona EE —— 48.90 
ccu 35.0 


ic SIDE-4+ w/ 


à 
= 
$383 
O 


Adaptec 2842 VLB SCSI-2 


Adaptec PCI Ultra ye Sci Kit... 2 
Promise 2300+ EIDE V 7 
MODEMS & COMMUNICATIONS | 
Onilna Express 14.4 internal w/fax ..................... 52.75 
Online Express 14.4 poe — — 79.78 
~ 34 28.8 internal w/tax... 157.33 
V.34 28.8 external w/fax... ..205.00 
ACCURA 144 internal wilax ............................... 71.44 
ACCURA 144 external w/lax .............................. 88.35 
ACCURA 288 V.34 internal w/fax...................... 167.64 
ACCURA 288 V.34 external w/fax..................... 188.70 
mans 144 external wilax ............................-- 374.30 
OPTIMA 288 V.34 internal! w/fax ....................... 385.14 
OPTIMA 288 V.34 external w/fax ...................... 413.44 
OPTIMA 288 Business Modem ........................ 433.23 


MICROCOM 

Deskporte Fast ES V.34 28.8............................ 178.94 

DeskPorte 28.8P V.34 ....csscacsrsccrsccsterrssererenteen 229.85 
SatlsFAXtion 400, internal ............... ener 208.64 
SatisFAXtion 4006, ro. quo M Á— 5324.89 

MOTOROLA 

Lifestyle 28.8 int. w/fax, Caller I.D. .................... 107.20 

Lifestyle 28.8 ext. w/tax, Caller O 196.38 

Power 28.8 ext. w Maier 1D. flash ROM ...256.49 

BItSURFR Pro ISDN terminal adapter.............. 349.84 

(Robotics 
SPORTSTER MODEMS 

14.4K interna! WHAX Less orm ro 94.81 
14.4K external w/fax ................ eere 111.00 
28.8K V.34 Internal w/lax ................... eene 179.88 
28.8K V.34 external w/fax ..................... ess. 199.86 
Vi 14.4K internal w/fax & voice ........................ 108.41 
Vi 14.4K external wiax & voice .. 128.89 
Vi 28.8K V.34 internal w/fax & voice ... 197.60 
Vi 28.8K V.34 external w/lax & voice ................21 7.14 
Vi DSVO V.34 internal w/fax & voice................. 278.82 
COURIER MODEMS " 
VJ intorna) — 348,75 
V.34 external w/fax .................. eerte rnnnnn 369.08 

Z ZOOM 

V.34 28.8 — Wena... [rr A. 142.29 
V.34 28.6 FaxModem external .......................... 162.51 
14.4 V.32bis 2 Speakerphone pem ae 
V.34 28.8 Voice speakerphone internal .. ...185.18 


sells for less and services you better! 


FAX (847) 465-6800 


T €— T. 
Anaut 


T4 [FT se 18 NI 
ome es ed “ee 


| (4239) 


321 


| BATTERY BACKUP AND UP 
AMERICAN POWER 
Back UPS Pro 280 Plug and Play .................... 144.42 
Back UPS Pro 420 Plug and Play .................... 238.62 
Back UPS Pro 650 Plug and Play .................... 295.27 
SMANUES TO ascendit 378.01 
SmartUPS 10 oia mi RERITETo (9o serena 517.15 
SmartUPS 1400......................... 048.78 
SurgeArrest Network ...... ..98.25 
SurgeArrost Pro ................ ..28.45 
SurgeArrest Network + Phone. 49,90 
loko o —— Á—M—U 115.08 


Isobar 6 OUTLET l——— E “4 5.38 
r PC MCIA CARDS 

3Com Etherlink tll PCMCIA .............................. 

3Com Etherlink WC combo............................ 

Adaptec APA1460 SCSI-2 

Hayes EZJack 14.4 w.fax................esssssss 

Hayes EZJack V.34 w/fax........................ss 

IBM Token Ring 16/4................. eee 318. 

Linksys Ethernet combo ................... rers mcd 139.87 

Megahertz XJack 14.4 data/fax ........... esee 3.11 

Megahertz XJack Gold 14.4 data/fax ................ 79.56 

Megaheriz V.34 data/lax w/ XJack......cccse 3 12,34 4 

Megahertz 10BT Enet adapter w/XJack........... 142, 

Megahertz cell-ready 28.8/Enet w/XJack .........458 $5 

Motorola Montana 28.8 cellular ........................ 249.83 

Motorola Marquis 28.8 data/fax & LAN .. 448.51 


Motorola Mariner 28.8 data/fax & LAN cellular. 496. 19 
New Media Bus Toaster SCSI-2 host ............... 184.64 
New Media Wave Jammer sound card...... wel 
Simple Tech 28.8 Communicator ...... 
Simple Tech 14.4K modem + voice — . M. 
Simple Tech SCSI adapter.................................. Ig. 
Simple Tech 170MB hard drive......................... 346.86 
SMC Elite Ethernet combo ............................—.. 73.77 
USR Sportstar 14.4K .................... cernere i 
USR Sportster V.34 with DataView 
Xircom Ethernet 10BT 


dahaayasanag Pheeqiesoraatracaoaeda 


Xircom Etharnet«modem combo ...................... 82. 
Xircom Token tet i re AZ 


[- ---n TEL OVERDRI| ; 
intel OverDrive DX2/50 —-—— — ti 


Inte! OverDrive DX2/66 .......................... eese 
Inte! OverDrive DX4/75 ................. eere tas 
intel OverDrive DX4/100................ en 1 


Intet OverDrive Pentium 63MHZ ....................... 176.74 


Inte! OverDrive Pentium 83MHZ ....................... 
intel OverDrive Pentium 1207133MH2 upg br 560,565... 
tel OverDrive Pentium 1201 33VHz upg or 5/75. 
Intel OverDrive Pentium 150MHz upg for 5/90 
Intel OverDrive Pentium 166MHz upg for 5/100........ $86. m 
Call P" / today for —Ü information 
DES | 
Compaq Prolinea 4MB.............. ssec CALLI 
Compaq Prolinea 8MB... CALL! 
Compaq Prolinea 16MB CALL! 
HP LaserJet 4P 4MB. CALLI 
HP LaserJet 4P 8MB. .OALL! 
HP LaserJet 4 4MB.... CALLI 
HP LASD OEA. ———————M DALL! 
IBM ThinkPad 755 8MB...................... aeree CALLI 
IBM ThinkPad 755 16MB......................ssssssss CALL! 
NEG Varsa 4MB unanini CALL! 
NEC Vani | ———— CALL! 
NEG Vaaa TENB... LL s someter oral CALL! 
Toshiba 1900-4600 4MB......................... CALL! 
Toshiba 1900-4600 8MB ....................................- CALL! 
Toshiba 1900-4600 18MB.................................. CALL! 
Toshiba T2100, T2150 4MB.................... s CALL 
Toshiba T2100, T2150 8MB................................ CALL! 
Toshiba T2100, T2150 16MB.........................- CALL! 
Call for a 
free CDW” 
catalog 
or] Ce io In | 
1 - U ^ i 21 


| 


COMPUTEX TAIPEI Bigs 
The 16th Taipei International — Wein ME 
Computer Sh NS. computing success. The show is a door 


opening onto a world of industry inno- 
vation, and an excellent opportunity to 
see the absolute best of PC equipment 
and Taiwan’s leaping multi-media 
industry. COMPUTEX TAIPEI is also 
never short on information, featuring a 
huge range of seminars and speeches 
on the latest industry trends. So it's 
simple. If you want to profit in the IT 


business this year, COMPUTEX 
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ENIOUSLY TAIWAN. 


TAIPEI will give you the edge you 
need--the cutting-edge. Come and see 


the ingenious products of Taiwan. 


TT ing E 


our pr 


Circle 227 on Inquiry Card. 


Organizer: 

China External Trade Development Council 
5 Hsinyi Rg., Sec. 5, Taipei, Taiwan, R.O.C. 

Tel: 886-2-725-1111, Fax: 886-2-725-1314 

Venue: 


Taipei World Trade Center Exhibition Hall 
(TWTC) 


= 
— 


Taipei World Trade Center 


For more exhibition information, please contact 
the organizer. 
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| Fans for 80486/ 


JAMECO 


ELECTRONIC COMPONENTS 
"COMPUTER PRODUCTS | 


Products highlighted in yellow offer 
special pricing for BYTE readers only! 


Take advantage of these outstanding 
values by mentioning VIP 5B6 when 
you call today to place your order. 


Jameco 75/90/100MHz Pentium? 
Compat. Motherboard ES CPU T 


* Award BIOS 

+ ZIF socket 

* RAM expandable = 
to 128M on board "ug 

* 256K cache on iens 
board, expandable 
to 2M (interleave) 

* 4 ISA slots and exl 
4 PCI slots 20031 

129031 Pentium® mb. w/o CPU! Ue tel $189.95 

124636 75MHz Pentium? proc. ................... Call 

125487 90MHz Pentium? proc. ...................Gall 

125495 100MHz Pentium® proc. ................. Call 


MPEG 16-Bit Video and... 
Audio eae ELAS 


» MPEG | video 
and audio 
standard 
(ISO CD 11172) 

* GD and CD-I Real 
Motion Video at 
30 frame/sac. 

* Full screen 
display up to 1024 x 768 16-bit Hi-color 

130121 MPEG 16-bit decoding card ......$229.95 


SIMM Multiplier and 


Recycler Cards 

* Multiplier card api. 
allows you to 
use two 72-pin 
SIMMs on a single 
72-pin slot (P/N 
130083) - each TES 
card configurable MM 
from 8M to 32M 130091 

» Recycler card uses four 30-pin SIMMs in a 
72-pin slot (P/N 130091) — each card 
configurable from 1M to 32M 

130083 SIMM doubler board 

130091 SIMM recycler board 


Dynamic RAM 
DIPs 


Part No.Product No.Pins Description Price 
41620 4164-100 16 64KBx1100ns $1.39 
41435 41256-60 16 256KBx1 60ns 2.39 
41443 41256-80 16 256KBx1 80ns 2.19 
41371 41256-100 16 256KBx1100ns 1.79 
42243 511000P-7018 1MBx1 70ns 6.29 
42251 511000P-8018 1MBx1 80ns 6.19 


SIMMs 
Part No.Product No. 


"n 


pECIAL| 


PME ATALSA TITTIE] 
diérebtutlslisitihaidéatidlón 


Description Price 
53701 94000S-70 4MB x9 70ns $144.95 
53719 940008-80 4MBx9 80ns 139.95 
41486 41256A9B-10 256KB x9100ns 8.95 
41256A9B-70 256KB x9 70ns 14.25 
41523 41256A9B-80 256KB x9 80ns 13.75 
41769 421000A9B-80 1MBx9 80ns 40.95 


Computer Power Supplies 


e Fits most popular 


desktop, mini vertical — = 

and vertical cases E 
* 8088/80286/80386 y 

and compatible 
* One-year warranty |o? mE ^ 
* Built-in fan "T" 
19465 150 Watt (8088)......................... $59.95 
67467 200 Watt (8088/80286) ................ 69.95 
13545 200 LIVORE 79.95 
19529 200 Watt mini ..............................59.95 
eee aeui co ine RI 109.95 


Jameco Heat Sink/ | ——— ( 


Pentium? GPUs! 

Keep your 80486 and Pentium? cool! 
* High efficiency cooling fan design 
e Installation is easy! Just snap it in. 

85497 486 CPU Heat Sink only..................... 
87650 486 CPU Heat Sink w/fan ....................7. 
112379 486 CPU Heat Sink w/ fan & heat pump 49.95 
117348 60/66MHz Pentium® Heat Sink w/ fan...12.95 
118092 75/90/00MHz Pentium? Ht Snk w/ fan 12.95 


‘Your One Stop Component & Computer Source 


Drive and Computer’ 
Erlass 


as low as 


129832, 129841, 129859 


SCSI Compact Series Cases 
129728 SCS! 3.5" external HD case ........... $79.95 
129738 SCS! 5.25" external HO case ........... 79.95 

SCSI Elegant Series for High 


Speed Drives 


129816 


129744 SCSI 3.5" external case ................. $99.95 
129752 SCSI 5.25' external case ................. 99.95 


IDE CD-ROM Case 


129710 IDE CD-ROM external case ........... $99.95 


Multiple Drive External 


Subsystem Enclosures 
129761 5.25' full height... $119.95 
129779 5.25" 4-half height bays ................ 179.95 
129787 5.25" 8-half height bays ................ 349.95 


129795 5.25" 8-half height bays 
with two power supplies ...............549.95 


Diahlo Series Enclosures 
129841 Desktop enclosure ...................... $129.95 
129832 Mini-mid tower enclosure ............. 129.95 


128859 Full tower enclosure...................... 169.95 


Removahle Racks 


129816 Removable rack for IDE HD ..........$39.95 


129824 Removable rack for SCS! HD .......... 39.95 


Accessory 


129808 Redundant hot-swap pwr. supp. ....$399.95 


Cellular Battery Packs 


* For Motorola flip phones 122673 


122657 BATA 6.0V / 700mAh 0.4 ..............$19.95 


122665 BATS 6.0V / 1300mAh 04... — 29.95 
39.95 


122673 BAT6 6.0V / 450mAnh (slim) 0.4 ...... 
Hands-Free Kits 


For Motorola flip phones. 
A safe, easy way to use your 
portable cell phone. It Jets 
you keep both hands free! 
128856 Portable hands-free kit.................. $59.95 
128848 H/F kit w/ plug-in charger.... 99.95 


64-Bit PCI Local Bus Graphics 


Accelerator Card eer 
* IBM 486 and up, tí 
PCI 2.0 compliant B 

* 1MB DRAM standard |^. 
on board; upgrade- | ages 
able to 2MB or 4MB | li 

using 256 x 16 DRAM|| 
P/N 128688 

* Drivers for many Microsoft? and other oss 
software applications including Lotus, AutoCad 
and 3D Studio (3.5" disks) 

* VGA, SVGA and multi-sync compatible 

* Feature connector VESA 26-pin header with DB15 
video connector * User's manual included 

e Size: 7.0 Lx 3.3"W « One-year warranty 

128805 1MB PCI graphics card ................. $99.95 


Floppy Disk 1 
4 | Drives 118957 5 fe wv 


* PC/XT/AT compatible 
118957 Panasonic 1.2 MB 5.25" .. 


PE 95 


118922 Panasonic 1.44 MB 3. à same: ad 49.95 


14392 Teac 3.5°/5.25° Combo.................. 


Eelo : 


S>) These full featured cards will provide optimum 


VOXON 14" SVGA BLU 


Color Monitor 
+ PC/XT/AT 386, 486, 
Pentium® and compatible: į 


|  Jamceo Network Cards 


performance for your network in accordance with 
Ethernet and IEEE 802-3. Each card comes with 
Novell’s EN2000 software and a BNC-T adapter to 


connect and configure to the system, and is FCC * ed i pitch | 
Mask 2. d + 1024 x 768 maximum = 
PCI-Bus Combo BNC/UTP/AUI resolution —: — 
Ethernet Card * Non-interlaced flicker free B cpECII 
e 32-bit inter- : * Universal power: AC100-240VAC Us 


face with full- * Front panel controls for brightness, contrast 
duplex for vertical and horizontal alignment 
simultaneous * UL/CSA/TUV/DHHS/FCC approved 
TX/RX with «Includes manual and cable — * Tiit/swivel base | 
slave-mode * Size: 14.2°W x 15.2'D x 13.6'H * Weight: 28.3 lbs. 
operation * One-year warranty 

* PCI system 130171 14 super VGA monitor .........$269.95. 


BIOS automatically detects BOOT ROM 101 -Key Keyboard with 
and I/O port addresses 
* Supports PCI clock speeds to 33MHz Trackball i 
* Diagnostic LEDs for TX/RX, collision and link e PC/AT and » Timm 
* On-board socket for remote BOOT ROM compatibles B ANA J| 
e Supports 8K, 16K and 32K access to BOOT ROM |* Tactile click | Eh AT 
sound and feel 


. In ine; INTA, m : 
Interrupt line; INTA, mapped to BIOS SERI" asikdvirfor quick typitis 


e Weight: 0.63 ibs. * One-year warranty m r Large 
130251 PCHbuscombocari......-.. 99.98 | Requires DOS 3,0 or higher Trackball 
ISA Plug-and-Play Combo . pus driven software driver included 
* One-year warranty 

( zd ata AUI Ethernet Eod 128717 Keyboard w/ trackball............. $99.95 
s Supports - ea y RET DEO aT 

Microsofts 3-Button Ergonomic eun 

plug & play e PC/XT/AT and T 

for jumper- compatibles 

less mode * For 9-pin serial port; 
* Full-Dupiex 25-pin ports require 

Ethernet adapter P/N 10321, 

function to double channet bandwidth e Middle button locks 


* Diagnostic LEDs for TX/RX, collision and link 

e Supports IRQs: 2/9, 3, 4, 5, 10, 11, 12, 15 

e |/O Address select: 200H, 220H, 240H, 260H, 
280H, 2A0H, 2COH, 2EOH, 300H, 320H, 340H, 
360H, 380H, 3A0H, 3BOH, 3EO0H 


left or right button ia 
e Serial mouse *3.5' E disk 
* Size: 4.8'L x 2.5'H x 1.68 W e Weight: 0.5 Ibs. 
128733 3-button ergonomic mouse ........ $14.95 


TM 
* Dn-board socket for remote BOOT ROM Why Mouse Adapters 
* Supports 16K, 32K, 64K and 16K page mode * Simultaneous 
access to BROM connection of two 
s Weight: 0.64 lbs, e One-year warranty different types of 
130235 16-bit plug & play ethernet card ....$69.95 | pointing device 
— San ee... cni cn 


Low Cost Ethernet Cards > Size: 3.0 Lx 2.0W 


* Auto- * One-year warranty 

detection on 125718 2 mouse serial ................ $39.05 
8/16-bit slot 125727 2 mouse PS/2 ...... eec 39.95 | 
as well as- 127992 Digitizer/mouse.................... 49.95 | 
twisted-pair 127984 2 keyboard... 49.95 
wire/coaxial EDIT. Cu Tos J TOES VENNEMKNTES RESORTS 

cable 130219 33.6 bps Data/Fax Internal 
aum, Modem 


jumperless option * 16K SRAM buffer 


* On-board socket for remote BOOT RAM à eae 
e TX/RX indicator LED 14400/9600 fax 
« Supports BOOT ROM disable command meam 

to release memory after booting + Fully compatible 
e Weight 0.6 ibs. ° One-year warranty with ITU-T V.42, oo a RE $1 
130227 16-bit combo card ......................... $39 95 V .42bis V. 24, V. 32bis, V32, V.22bis, V. 21 23, 
130243 16-bit card for 10BaseT ................... 34.95 | MNP 2.5 and as a fax/modem communicates 
130219 16-bit card for 10Base2 ................... 39.95 | with all ITU-T group 3 fax machines 

IEEE-1 284 Parallel Cables 129672 Internal 33.6 fax/modem........... $169.95 


The newest cable standard 


28.8 bps meatar ningal 


for high-speed printing, 
resulting in speeds up a ene 

" " Picks SEM a p * Ua rou 3 
to 10 times faster than = A up to 115,200 bps (data| | 
conventional applications. com À 

: = pression) 

28 AWG stranded twisted e 28.800 bps (Data V.34) 
pair inner conductors. 5 uas e 14,400 bps group III fax 
6' long. 130067 » V.42/MNP 2-4 error control 


* 16,550A compatible UART interface 
* Hayes compatible ° FCC class B, part 68 certified 
e Weight: 2 Ibs. * One-year warranty 


124476 Internal 28,800 fax/modem ......$149.95 


130067 DB825M to Centr. 36M .................... 
130059 DB25M to Hprof. Cent. 36M.......... 
130075 HPCent. 36M to HPCent. 36M.......... 


AMECO z 1355 Shoreway Road Jameco Fast ye Card 
EET RON COMPONENTS Belmont, CA 94002-4100 «UABREHDSerfilata 
computen PRooucts FAX: 1800923796948 (Domestic) 1 ea UAIS 
© 1996 Jameco 5/96 FAX: 415°592¢2503 (International) E « PC/XT/AT and 
New Hours: E-mail: info@jameco.com E uu. 
6AM - GPM PST an 8-bit system with IRQ 3, 4, 5, 7 


http LN, jameco.com 


* Four serial ports * Three parallel ports 


* All ports configurable to IRQ 3, Afi fiw. 
a rwn 4, 5, 7,9, 10, 11, 12, and 15 garial am 
-— e Parallel ports are selectable for "d p 
| normal or bi-directional modes x 
st 1TA Weight: d ib. * One-year warranty 
i 117971 Input/Output card ....................... $89.95 


= OUR LOWEST MEMORY 
PRICES EVER® 


— ZU 
“maat Always your BEST BUY on the widest selection of memory upgrades! 


DELL IBM 5/2 25/286, 30/286 
v 100% GUARANTEED Abt Dimension P75, POO dip PC 700 Series (oll models) & Valuspoint Parlormance Sarias 2MB 30F5360..... re za tan oem $79 
"ge S ba we $199 — fof mock P5/2 358X; LS, 40SX, 502, 55SX; LS, 65SX; LS, 70, XStotion 
ease S72 Y OO — MOL oeosaenn 2MB 6450504... 2,0807 
4MB n/a... $79 6MB a m $159... 
v 16b (cct $329 32MB ma........9799 PS/2 7021; Ad): B21; B61, PS/Vcluepoint Goume 
LIFETIME WARRANTY Posee ae a e ia Vaim a MoA BC ne em d » = 
"d NR P s 
Y EASY TO INSTALL 16MB [EDO] n/o ...$469 32MB [EDO] n/c...... $950 jk * — 2» " dion ees PS/2 355X; (5, 405X, 555X; LS, 65SX; LS, XSlofion, c 
9 Dimension XPS (ol modalaj Lt PPT | Qnae PS/Valuepoint Cux models 
AMB ofa $79 4M8 {EDO} n/c..........$89  Aptiva 300, 500 ond 700 series AMB 34F2033 or 8719977. ....,...9159 
v FREE TECHNICAL BMB njo. ee $159 8M8 [EDO] n/o.......$379 X - —M $79 TOMB n/a...............$329 I — — at 
TOMB n/a... $329 14MB [DO) 0/o....... $469 vesi -— 
SUPPORT 32MB n/a... ssc $759 3208 (0O)w/a...$939 4MB 7461299... sss SUI on 95 XP, P75 lpainj] $6, 57 AI bonn mç ston 
Eduquest 30 , 40 ond 50 models 6450902... ~ AS 
AST GATEWAY 2000 E lE ..9V74 i&MB 60G0890.....$549 S2 90 1P, 95 X& P75 [poins] 56, 57 {où model]. ^ MICRON 
PS/1 Consiltoni, Expect models, 5/1 Pro M212 
fi Brave LC MS [ofl modet} ele, fae ad gal 0975 2MB 92r9935........ $79 AMB 92F9694......... $149 4MB 6450128... $89 BMB 6450130... $179 Pro 180 Mognum, Pro 200 Megnum Plus, P133 Power Server 
| family PC, P5-100 Fem, PC, P5-120 Fomily FC, 5-133 fom. PC i aN 601008... AF IB. 00190... SMP P266 SMP 4100 PCS 
AMB 500967.002.....879 8MB 500987003 ..$139 ^ ,ugec i. 189 BMB™ n/o gipe — Yolvepaint Pertormance model 05/2 80-111; 311; 121; 321; 081; 161 « P465 Power Server SMP, 
329 328 500987005..$759 Vu WAN Tel. ai. ane 3269201 «7363131... — $09 ag 6450379... ees SD MB fnis SIO BMB n/a. 139 
see — - VME ofa... M69. 32487 0/5 ior SSD MB 9267520 o 7363132... BE eo 0421, ADI: Als be. . s (229 3248 w/o... 5739 
— -- J&MB 501586001... $469 HEWLETT-PACKARD  "" Conwfiont, Estentiol, Expert models 143, 144, E 6451080... os, At PESO PC} Minio, P166 PCI Milenio Plus, 
7 © Vocira VE, VL3, V2 66/100, XMI, XM2, M2 PS/Valvapoint all models excep! Cxx modals Expansion boords for PS/2 80286 based models 75 Power Station, P100 Power Siotion, P100 Home MPC, 
32MB 501567001...$759 64MB 501568001..52,199 hs pastes $79 BMB D2914 $159 AMB  96F9290.....,,. 9177 16MB 9619291 ........$969 LOMB w/4MB 6450607 (ue 72st —— $199 pito Home MPC PRO 
Panalo Mi ilinadi ER EOC erence VM VE Aann PS/1 Consultant, Essentiol, Expert models Expansion boards for P5/2 80385 based models fa $49 
8M8  500987003..5189 16MB 501340002..149 16MB Ve... $329. 32MB A/dm $8759 — 16MB up M $39 — 214MB w/2MB. 3473077 (use 729lnl.. s s i ig RN C 
32MB 500987005..5739 54MB 501559001 $2,259 416MB w/AMB. 34F3011 [use 72 pin] ,...................5209 pml ia = lee eg "t 


RCM uus STANDARD SIMMS "ius, MENRE 


978, 954, 526, 524, 520, 520, 510 : 
ANB 147522001.....$79 8MB 147523001... 5159 PowerMoie Express i [o models) & imoge Series {afl models) 


16MB 147524001..9329 32MB 147525001... $759 3 ") d | rd 7 2 = F l N 7 2- P 1 M First Source International AMB 0P41030001..989 GMB — OR41030002.$179 


Presario 650, 660, 663, 433, 425, 844, 850, 833, 844 Non-parity Parity 16MB OP41030002.$613 32M& OP41030000.$1,199 
P 4MB 141684001,...$89 ema 141805001..579. | 1 x 3-70ns 1x 32-7 7b 1x 36-70" Always Includes Installation Powsrlcie Value Series [oll model) & Ready Series [of models} 
D  16MB 149320001..$349 32MB 149147001....5739 3-chip/1M $93 $79 $89 Instructions! (on standard simma) ANa OPA10-14003...$77 OMB 0P410-14004.. $150 
Mp Prolines 575MX, 590MX, 5133, 5100, 575, 590, 4100, 446, 450 ( "C ip/1 B)... (AMB)............. aon J6MB8 OF-410-14005.$329 328 OCP41014005...5759 
| ANB 172712001...$79 8MB — 172713001...$189 " t Image 425, 433, 446 
| 16MB 172714001...5329. 32M8 172715001....5739 1 x 9-70ns 2 x 32-70 70 4MB 410-12002......$79 16MB 41012003.....$329 
oe c mmi ( 1MB)..... eere 3:28 (BMB)............ $159 e... 3179 P DS "4 na 

iva Halaas oaasi | 4 X 3-70ns 4 x 32-70 x3670 , —áá 

15MB Uo | ANNE $349 r ; 
B DeshPro 5909, 575M, 575, 590, 5100 (3-chip/4MB) ..... 3:89 (V6MB).......... $329 to 369 AMB OP4104205...989 16MB 0P4106206....8619 
f avs 172712001.8182 ams 172713001...5209 14 x 9-7Ons 8 x 32-70 x 36-70 PACKARD BELL 


Avni decia ah 3098 1r2715001. 8999. [eese Se ERE ome). $849 


AMB 148187001...$89 8M9 148188001 ...$339 
1648 148189001,.$689 32m8 148190001 $1,298 


force Seres (oll model] & Executive Series {oll model) 
MB  n/0........979 BMB — 0... A139 


ALWAYS CALL FSI BEFORE YOU BUY! B ne. IAP BB nf RI 
LASER PRINTER 


BLOW-OUT 


MEMORY 


SPECIALS 


© Call for Apple notebook memory e NEC TEXAS oe 
E "E a fe (a.r 7T s MB 
AST COMPAS Verso S, Versa 2000. 4B OP410-1201 $14! sr gh! - abr NTS > ei onde 
Hood ete. fa JJ my me OP-410-1202 $299 @ oro 450 + PRICE Z AMB 95029320001 «n IMB (2939A........ 875 IMB ONDA... $127 
M ComwoAwo tamer ne 190532001 $139 ZDMUPZ 16MB OP4101200 $599 =R= BMB 9803950000) $309 AMB C3148A....5225 BMB n/a.............. $300 
Premium Il 3865X Sines 5MB 19059700! 5309 vana v, M, P, 4000, 4vB OP4)0400! $161 TOMB 9803931000! $599 HP laude D I, EP. MD 
remium 5 - 1648 190598001 $579 4050, 4080 i Ric BMB OP4104002 $285 iar 5500D, AMS 98098100001 $245 Tm ae” C 195 AMB 334778 ee $149 
Cortwo 4/25, 4/33 AMB 1447900001 $142 ` 7 560, 5 16MB 98048410001 $599 we 
ro — 500780-002 ....... " 8MB 144790002 $259 = ie 6MB OP-A104003 $579 32M8 95098110001$1,139 2M8 334448.......995. 4MB 3IMSB...... $169 
16MB 144790003 $379 J2MB OP4104004 $1,139 — sone 5010, 5030, BMB 9798815000! $301 wr 4 Ah A 4881 1300 Dui "e a 
| &9 LE Elite 4/40, 4/50, 4 | 1 142 $100, 5200 ‘ y 16MB 97988160002 $719 [IMB  CZO6IA S4À sess 
IB P mue -d-- HN ü— maom È Happe AMB 9703957 SIVI AvB COSA... M89 AMB  C2OMMA...... 8998 


TVNOIIVNU3AANI 3DUNOS 1Sul3 


PS/2 Systems OK Conto 400, 410, 420, 430 4MB 14765300) $151 TOS H |] = A Fa per in 200 sse san, it 560C y 
8MB 14785500! $179 wk ta 
Expansion Board «PRICE > mb 147687001 dele T2109 72105 rano T vits maj $161 Lube — * 
Elite 5000 = 8MB 213515001 $309 ! 7 : 
EXP. BRD OK....6450606............. 365 SARRE e 213515002 5579 sla Tao, DB —— ee 
24M8 NW20290 $85 
PS/2 Model 30/286 oP conum oo i 11900, 14600, 4700, — 4MB PCMOQ!2U «814g MB TOOMO....... seu TT 
$ T4800 14850, 14900 — 8MB PCPA20I3U $249 2MB  —— ee 
2MB Ki........30F5360 69 DELL —1- "^ Ae 
JE o| o, D di = - ico FCPA20ISU $1,139 2M8 a | | 
PS/2 Model 80 Lide PL 975, 90 M um A ae 13400, 13600 = Wa MB PCPA2OI9U — $141 — 4MB Ke. cm S 
ode $ X 16MB 3103430 — 3979 Mi e ^ M E 
2MB Module....6450379 ............. 50 i B M ‘6 ICTOSO ft T400, T405, T410, T415, M8 NW2031U — $3309 D 4 
l ’ TS10 Portage, T100, TIOS — 16MB NW2032U — $689 
PS/2 Systems 2MB ap -—1 A "ETE — utor] Vd ined dec 700, S PRICE "Ab NWAOSI "oo | IF YOU CANT FIND 
or Windows 3.1 or Windows nnd A I i 
Expansion Board 120 a “ine m Seater Fausia b ). [Poor zji PT ie waou $907 | i 
2MB Exp. Brd 1497259 ........... ThinkPod 345, 365CD AMB 9267287 — $151 run multiple applications 9? ASY i W H A j l U RE 1 
I&MB 9267293 $399 PC Maurine, May 16, 1095 [ | 
STATIC RAM s tectum ss Same oc vm | LODHING FOR CALL! 
io - 
-c - - DIGITAL sion SORORE ae soiasom $249 | :| 
| 16MB 04H6195 O Med MO "T bo 1àMB 501488003 $599 | | 
ThinkPad 700, 720 4MB 07Gl419 $161  HiNots AMB FRECP7MAA — $341 — Ascentio POON, 910N 4MB 501392090] $15) | We stock Memory U fades for [| 
SMB O7GI420 — $289 AE E 501392002 $209 | i YUpQ i 
16MB 07G1421 $579 ' 501392003 $639 | housands of computers E printers 1 
— ThinkPad 780, 700CD — 8MB 9267318 $322 MN Uim an AMA EE 50172600 $289 | ! 
16MB 9267318 $899 16MB FRECPEMAC $579 — WEBS mE -— — € = 


TERMS & CONDITIONS: (redit cord orders shipped only 1o your verified biling 
addess. U paian Watend Qe 1S ders dore durius d 
telund e; shipping ond insurance. AM ote: returns must be in new, resolable 
condition, including ofl original packaging, worronty cards, maruoks and accessories 
and may be subject to a 20° restocking fee. FSI will not accept retums on: printers 
if toner /ink cortidge hos been instolled, opened software, or custom configured sys 
tems. A Ratum Merchandise Authorization (RMA) number is required for oll retums, 
please contact our customer service department. Sorry, no refunds after 15 days, 
redit or exchange only. Freight ond insuronce charges ore nonrefundable. Memory 
products ure third party, maaufocturer's numbers ore for your convenience. Due tn 
L.C. tariffs placed on some manufacturers, memory pricing may be higher than odver- 
fised, Prices ond ovuilobility subject to a m Purchase paces at the 
time of order ove dinol, FSI connot be sesponsible for ertors in typography or photog: 
raphy. Trademarks and registered rodemarks ore of their respective companies. 


Call the Upgrade Experts 
ORDER NOW 
800-824-9866 


International Orders Call 714-448-7750 


] d 


‘intl , 


With Intel OverDrive™ p 
you can afford to upgrade. 


OverDrive processors are available in a range of puce/per 
formance options Boos! your soltware's speed in any PC 
operating sysiem Windows’, MSDOS, OS/2 ond Unix 


Original Processor Overdrive Processor | 
4B65X/DX 25MHz 75MHz DX4 t42 | 
| 4865X/DX 33MHz lOQ0MHz DX4 | 
4865X/DX 25MHz 63MHz Pentium 18:3 
AB6SX/DX 33/66MHz 83MHz Pentium , 
Penhum 60/66MHz 120/1334 Hz Perum ' 357 
Pentium 75MHz 125MHz Pentium. ' r. 
Pentium 90MHz 150MHz Pentium '437 
| Pentium }OOMH, 166MHz Pentium 592 


| NEW PENTIUM UPGRADES ||: 


© 14.4 or i data transmission 
* Hot swopable 
"IMegahert | 


* XIACK conneclor 
* 5 year warranly 
|xiatk 14.4 Fax/Modem..............'8 
| XJACK 28.8 Fax/Modent.................... '282 
| Combo 14,4 Fax/Modem - 10 8! Ethene... "ES 
| Combo 28.8 Fax/Modem + IO BT Ethernet * 


REMOVABLE STORAGE CD- ROM NOTEBOOKS PRINTERS 


SYQUEST 

E2135 Drive Int EIDE/Ext. ini 

Ext. Parallel .. ..$189/5229/$259 
E2135 135mb cornge.. cM 
HEWLETT PACKARD 

Surewore CD-Writer AXR 2X-W. 40201... oa 999 


RCD 74 blonk CD 74 single unit ... 


ICOM Mutt ipia packs available 
Etherlink Ib ENET I5A-16 1Ombs rj45 aui tp $10 
Etherlink Eb ENET SA16 TOmbs n45 bnc ov combo . $12 
Erhecliek Ill ENET PCI TOmbs rj45 no-aui po $1 
Etherlink IIl ENET PCI tOmbs rj45 bnc aui combo $166 
Etherlink tl ENET PCMCIA TOmbs (45 óf cablo $158 
INTEL Multiple packs avallable 
Etheroxpress Pro/10 16bit 1087, thin Bash upgd. . $103 
Etherexpress Pro/10 Lóbit 1087, hin, thick flash upgd $117 
Etherexpress Pio/ 10 PCt ENET 32b:t tp only 141 
Etherexpress Pro/10 PCI ENET 32bit combo . $W 
Ethereapress Pro 10/100 PCI ENET 32bit 10bt 
Etherexpress hubs. ..... " 
BOCA Multiple packe available 
106015 T Ethernel Hub 8 port ........ à ir 
10BoteT Ehternet Hub 16 port... ...... $196 
Boca Lon Card Ethernet VIB VOBOSET ..............559 
Boca Lan Card Ethernet PCI )OBaseT......,,.. ; 
Boca Lan Card Ethernet ISA1OBase-T............. 


5 


Discovery CD16 4X 
Perkermance COIG 6X .... 


BATT. BACKUP/U PS 


AMERICAN POWER CONVERSION 
Bork UPS Pro 280, Wan 95.... er $145 


Surg: Arrest PRO 


VIDEO CARDS 


AT Graphics Pro Furbo 2mby/Amb 1.317 
Diomord Soth 64 2120/21200... ania $119 
Diomond Stent 64 3200/3240..................$258/534€ 
Creobes Labs 30 Blesier... eos ` $321 
Jazz Mulimecdho Jokorta MPEG ..... 
Jazz 3D MOI sae ecsscssecascrsesecsnstuscesnpesees 
Matrox MGA Milenaum 3D 2mb/ámb................ $3 4 
Number 9 9FX Vision 330 Imb/2mb................. 5132/8177 
Number 9 9FX Motion 531 Imb/2mb oo... 5177/52 
Number 9 9FX Motion 771 2mb/ Amb 19 
Number 9 Imogine 128 Zmb/4mb......................$486/582 


IOMEGA 

Zip Drive 100mb 1nt/Ext/Porallel " 
Joz Drive }GB SCSI im/Ext.. uus $488/$58t 
Zip PC 100MB singlo tO0mb preformatted for pc...$19 
Joz 540MB 3,5 single pack assess- 9 
Jaz 1GB 3,5 single pack 


KODAK 

DC 40 Digital Comera w/sw 

DC 50 Digital Comera w/sw 

MICROTEK 

PogeWiz for windows 3OOdpi pogesuite OCR sw 
Scanmoker EI tod 600dpi 24bit c SCSI w/sw..... 
Scanmoker IIHR fbd 1200dpi 24bids SCS w/ sev 
Bande E 

PLAY INCORP. 

Snappy Video Frame Grobber 24bà ch proir port w/ sw 
UMAX 

Bizcord reader 400dpi porolle! port... oS tó 9 
Papgeotfice 300dpi 256-grey SCSI II w/pogamgr.. $321 
Vista-T630 PC ilibd G00dpi 16 Bm«lr SCSI w/sw $410 
Visla-S6 PCLE2 color hbd 600dp! 24-bit w/sw .... $564 
Visl-S8 PCLE2 flibd BOOdpi clr SCSI It w/sw 

Powarlock pepto? fhbd 1200dpi SCSI w/sw.....$2,769 
HEWLETT-PACKARD 

Scanjel 3c flatbed 600dpi 24bikclr w/cth w/sw 
EPSON 

Photo PC Color Digital Camera ....... $ 

Action Scanning System Il J00x400dpi.-..... 
VISIONEER 

Paper Port for Windows, serial interface... 

Poper Port VX for Windows, serial interface 


NEC 

Muattisync XV15 15° 28mm 1280x1024ni SOhz fict 
Multisnc XV17 17" 28mm 1280«1024ni 60hz Ral. $76) 
Mulisync XV174 17° 28mm 1280x1024ni 6Ohz Act $80 
Multisync XE17 17° 28mm 1024x768ni 6Ohz fiot. $1,008 
Mulisync XP17 17* 28mm 1280x1024ni 6Ohz Rer. $1,044 
Multisync XP21 21" 28mm 1600x1200ni 60hz far. $2,18 
ADI SYSTEMS 

Maxroscan AGP 15" 28mm 1280x1024ni fiot MPRIL $383 
Microscan SEP 17% 28mm 128021024ni fot MPR $63 
MicroScon 17% 17° 28mm 1024x768ni fla MPRII .. $898 
NOKIA 

Energy 17° mult 28mm 1024x768ni Hot MPRII 
VIEWSONIC 

Viewsonic 1765 17" 27mm 1280x1024ni Bot.. 
Viewsonic IZGA 17" 27mm 1024x768ni Rat spk $772 
Viewsonic 17P5 177 25mm 1600x12B0ni 60hz Rer. $859 
GOLDSTAR 

Energy 15", .28mm, 1024x768ni, Hot, APRIL... 

Energy 17", 28mm 1280x1024ai, flat, MPRIL....... 
Mulimedio 1527 15° 28mm 1280x1024ni Bi MPRU 


11429 


CIR ,UE J 
| PRODUCTS 


* Spli-key rio with iis wrisirest, 


* Windows 95 ke 

* An integrated GhdePoint eae you 
eosy, one-touch cursor control " 

* Connect to any IBM PC-compatible computer 
with AT, i j and P$/2 connectors! 

| 

GiidePoint Portable ....................*48 

GlidePoint Desktop — 6 

GlidePoint Wave Keyboard. — ...*89 


GoldSior 6X, le EIDE $1 

TEAC 6X, im EIDE Kil. _— 13 : 
Toshiba 4X, Ini. EIDE Kit ye saree ee 206 
Toshiba 6X, SCS! Ini. /Exi $3434/5417 
Nec 6X, SCSI Int./Ext.... 0 oos 954481/$486 


Nec 4x4, EIDE, Int... nee 
Nec Multimedia 4¥ Internal SCSI/EIDE. . PE" 
Plextor 4Plex Plus 4X, SCSI im /Ext....,,....., $28 
Plextor 6X, SCS! Int /Ext, $ 364 
Panasonic 2X Portable PCMCIA 
Panasonic 4X Portable PCMCIA . 5392 


TAPE BACKUP 


Colorade T1000 800mb Int/Ext 

Conner TapeStor 800mb Int/Ext, 

Conner TapStor 3200mb Int/Ext 

lomega Dite Easy BOOmb Int/Ext 

lomega Dine 3200 Int/Ext d 

Microsolutions Bock Pack S00mb to Ext. ........5$109 
3M Travon Tope Cartridge 600mb/3200mb. $31 /$35 
TopeStor 4000, 1.6GB, SCSI, tnt./Ext. 

lapeSic: 4000, 1 6GB, EIDE, int 


HARD DRIVES 


MAXTOR 


IGB EOE .. Nu. 45218 
|.2GB EIDE $244 
| 6GB EIDE 3 ...$282 
2GB EIDE " IDE .$329 
WESTERN ey 

1GB EIDE | 28G8 EIDE. .... $245 
1 6GB EIDE 2.1GB EJDE .......$45 
2 5GB EIDE 0€ 

SEAGATE 


1GB FAST-ATA2 $233 
1 6GB FASTATA2 


1 2GB FASTATA .. $233 
2 1GB FAST-ATA.. $364 


QUANTUM 

850MB FASTATA2 $20 1.2GB FAST.ATA2 .$238 
| 7GBFASTATA2 $309 — 26GBFASTATA2 S475 
CONNER 

) 2GB EDE V.6GB EJDE .. .....$33; 
FUJITSU 

IGB £ IDE . $22 | 2GB E-IDE_.......$25] 
MICRO SOLUTIONS 

BockPack 1 2GB connech to printer port.. .......... fag 


BockPack 1.6GB connech to printer port.. 


CALL FOR ALL SCSI DRIVES 


E-IDE & SCSI 


CONTROLLERS 


GSI 

Model 18, CoResdeni IDE Accelerator x 
Model 21, Combo IDE, Fipy, Accelerator. ............$60 
Model 32, MuitsPor IDE, w/[2) 16550 Uort........9139 
Modal V1, 32-bit Vero External Boord.. NNNM FO 
ADAPTEC 


AVA-1515 ku SCSI2. Lóbil no Bop w/cobla w/sw lits...$85 
AHA-15200 SC512 t6bi naflop wo/cable dos ..... a P 
AHA-1540cf SCSI2 16bit nollop wo/cable dos ... 

AHA-2842n kit FASTSCSI2 VLB 2Rap w/cable.... 
AHA-2940 FASTSCSI2 PCI no fip wo/chl me 6 ? 


ite? Bl 


# 720 (DP) or 360 DAL anodes 


En qur or o 10.4" color display e Extra sharp blacks hwo modes 
NAHE Fid aia CPI © SVGA 800x400 res. e Exclusree EPSON Stylus Technology 

| o 1é-bil sound, mic & speckacs * Lithium lon Bofter, ] | © Two year limited worrony 
[] Infrared pori | . Window, & Macintosh Z 

| AST || —— | 

| 410- Peniium/75, COMPUTER | ""-— 

| SMB, 10.4" Dual Scon, 500MB ....*22,407 | Stylus Color 1$... cecssneene "2:3: 

| J30- heir 100, BMB, Stylus Color II ... MAERMNMN--IB 
10.4"Duol Scan, 800MB.............. 32,79 — 
J30- Pentium/ 100, | | Stylus Color /_ +2 
SMB, 10.4" Active, BOOMB ......59,089 || Stylus Color Pro XL............*1,694 | 


AST 

Ascento P Penhum/ 100, GMB, 11 3° DS, B0OMB......,.. $1255 
Ascentio P, Pentum/ 100, BMB, 11 3* DS, 1 2G8........... $3,719 
Ascertig P, Pennym/133, 8MB, 113" Aches, BOOMB .....54,1 85 
Ascentia P^, Pentigm/ ] 33, BMB, 11.3" Active, 1 2GB ... 

* Includes Internal 4X CD-ROM Drive 

TOSHIBA 


TIQOCS, Perirum/7 5, BMB, 10 4° DS, 5208 ...............51,928 

bic. 485D0X4/75, SMB, 10.4" DS, 520M5... if 
1410C5, Pentum/90, BMB ^", 11 3°05, 010M8 

TTOCOR Perm 70, OMB, 11. 3* Ache. 8108, ROM.. § 

Te10CT, Pantum/VO, GMB 9 5" Acte, 72088 

Tecra 700C5. Perirum/ 120, OME", 11 3^ DS, 1 26G8.. $4 

Tem Z00CDT, Perdu 120, IME. ET Acn, 1 256GB... $5.8 

lecro 720001, Peniun/ 133, TOME, 12. 1 Active, 1 2660 ........ Call 


TEXAS INSTRUMENTS 

Extensa 4507, 485DX4/75, AMB, 9.5" Ace, 340M8..... E 
Exemo 350, Pentium/75, BMB, 10.4" DS, 524MB...... $1,954 
Exemo 560CD, Parit /75, 8MB, 10 4" 05, BIOMB ... $2,736 
Extensa 560€ DI, Pentum/75, BMA, 10.4" Active, 1 268.5313 
TAASOQO, Pensum/75, AMB, 10 5" DS, SOOMB........82, 
TM5000, Pentium/75, BMB, 10 4" Active, 772M8.. ........$2,9 


TMS 100, Pentum/9O, GMB, 10.4" Acfies, 1.2GB .............53,408 
1445200, Pentum/120, 8MB, 10.4" Aclive, 1 2GB $4,691 Y. 
NEC 

Vena 2200C, Pentium /75, BMB, 9.5" Active, 810MB 

Versa 40000, Pennum/75, BMB, 10.4" DS, S4OMB........ $1,661 


Versa 40000, Pentum/75, BMB, 10.4" DS, 54088. ...... $2054 
Verso 40000, Pentum/75, OMB, 10.1  Achwe, 540MB..... $3,141 
Versa 40500, Pevium/9O, BMB, 10 I" Aciive, 810MB... . $4.1 

Versa 40S50HC, Penhum/90, BMB, 10 4" Acts, 810MB. 
Versa 4080C, Penhum/ 1 20. 8B, 10.4" Ache, IGB... $470 


Business Comuler .....$ 
Encora Nylon Cass... 
Business Traveller .... $198 


Paaie Gas dd $228 
Encore Leather Caso...$168 


Sherpa Rolling Trovel Cose...... — D is | 
PC CARDS (PCMCIA) 
EPSON AES 

28.8 Fax/Modem with XJACK...........À „$239 
340MB PC Cord Hord Drive .......... sA arw., $4 $4 
Ethernet lOBoset/Combo.. ............---- .$103/$129 
T7OMB PC Card /260MB PC Cord HDD ...$350/5$404 
SRAM SMB - 2MB/FLASH 2.5MB - 4OMB ............ Cal 
MEGAHERTZ 

XIACK 14.4 Fax/Modem/28.8 Fax/Modem ...$69/$282 
Etharnet JACK VOBase-T /Combo .............. $122/3158 
Ethetnet * 14,4 Modem XJACK TIOBaseT ....,........ $359 
XIRCOM 


CroditCord UPS Etherne!, 10Base-T/Combo ...$138/$18$ 
CreditCard Ethernet *. 14.4 Modem, 10BaseF....... $359 
CreditCard Ethernet €. 28.8 Modem, 10Base1......g§450 


CANON COLOR BUBBLEJET 


BIC-70.... . $349 BC210.......$233 
BIC-SIG, wen $434. BJCATOO $321 
OKIDATA 

OKUET 2010........ $329 OLGO ............. $394 
OLá 106 ie SOB  OlBiOe wo. $735 
O11200 ............5$1,098 

EPSON 


Stylus Color Ih inkjet. $235 
Stylus Color I inkjet $321 Sin Color Pro inkjet. $562 
Stylus 1500 inkje! .. $878 — Sdn Cr PoX cit. $1,594 
TEXAS INSTRUMENTS 

Microlaser WIN/ ... $422 — Microlaser 600... $84 
Microloser Pro/8.. $1,097 — Mecroloses Pro/12. $1,380 


Stylus 1000 Inkjet.. $473 


HEWLETT- m 

Deskjet 340 Deskjet 600 $203 
Deskjet 660c s 3$4 Deskjet 850c 550 
Laserjet SLFS. $504 lammel SP........... a 
Laserjet SMP .. 1,024  loserjet AV ........- $1,934 
COSTAR 

Label Writer XL for Windows... eeu css $1 
label Wifter K No lor Weir ........ oes £3 


| You need e-mail. But you 


ah don’t need to pay for it.” 


if you've pot a PC 
running Windows" 
und a modem, Juno 
Rives you everything 
you need to use 


To get Juno, call 1-800-398-JUNO, ext. C 
Or c-mail us: firstsource@ affer.juno.com 


U t 7 31 ELI 
Compliments of | 
First Saurce International 


FAX/MODEMS 


US ROBOTICS 

Sportsier 14.4 dala/lox Int/Ext ses. /$11 
Sportster VI 14,4, v mail In/Ext .................$ 112/8131 
Spostster 28.8 Inl/Exi. .......... —— 5185/52 
Sportster 28.8 Voice Int/Exl....,...............8216/$244 
Spoustec Vi 28.8 Int/Exl. ... ... .. .$204/$223 
ZYXEL (ISDN Fax/Modem) 

Elite 2844 28.8 ext, v 34 upg lo isda .......... $4 


Elite 2B64is/t isdn 128kbps 2-wire leased led . .$$41 
Elie 2864i« sdn 128kbps 2-wire eased led... $587 
PRACTICAL PERIPHERALS 

PCHAAHC/MT 14 4 Int/Exl . -S757591 
PM2B88HC/MI 28 B In/Exi , „016975 
BOCA 

On-Line Express 14.4 int/Ext......... NENNEN LITT 
Boco Modem 14.4 Int. /Ext, 0. s eeu $79 / $94 
Mullimedia Voice Modam Int... sees 1 
Office Communicator V 34 Int... $219 
Sound Expressian 14.4 1... esos $097 
Sound Expression 28.8 tnt... — $291 
WebGlider 460 ISDN Ext. .......... sess $29 


MAIL OR FAX ORDERS TO: 
"un 448- 7750 FAX: [714] 448-7760 


Ml ADDRESS: sales@hirstsource.com 


First om International 


7 Journey * Aliso Viejo, California 92656 


p. b S. HOURS 
6am - ópm 


ji DL 


TECH. SUPPORT ‘— 


- Friday 
All hours Pocific Stondord Time 


* 7am - Spm 


International Orders Call 714-448-7750 
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Call the Upgrade Experts 


ORDER NOW 


4 


FIRST SOURCE INTERNATIONAL 


ETT E ad 
New Releases: | 


Call about our Tutorial 
and TroubleShooting 
Series on video cassettes! 
A wealth of technical 
help at your fingertips. 


NW aii 
LEM a 
UNIVERSAL DIAGHOSTIC SOFTWARE 


Fully 0/S independent 


L Call for upgrade pricing & 
diagnostic software... ^ complete new features list! 


Low-Level Formats IDE Driv es l ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 


the expanding need for accurate system diagnosis in the rapidly growing 

desktop computer market. Patterned after super-mini and mainframe diagnos- 

tic routines, MICRO-SCOPE runs independently of any standard operating 

mmm system, and is therefore at home on any machine in the Intel world. Speed, 

| | Vi ease-of-use, and razor sharp ACCURACY are a few of the advantages that arise 

on ILU m from this system independence. Jerry Pournelle awarded MICRO-SCOPE & 

SYla'wulse POST-PROBE the User's Choice Award in the May 1994 issue of Byte Magazine, 
saying: "You name it, this tests it. If you maintain PCs you'll love it.” 


| | RAAMT - fis € $* LOW-LEVEL FORMAT— Performs Low-level format on all drive types 
| | ag | including IDE drives. This function cannot hurt IDE drives. € TRUE HARD- 

NN o dN ù ' WARE DIAGNOSTICS—Accurate testing of CPU, IRQ's, DMA’s, memory, hard 

p fihla mith a 9 finn aana drives, floppy drives, video cards, etc. @ IRQ CHECK—Talks directly to hard- 
Compatible with any PC & operatiho System! | ware and shows I/O address and IRQ of devices that respond. € O/S INDE- 

ccm ne — PENDENT—Does not rely on O/S for diagnostics. Talks to PC on hardware 


level. All tests are full function regardless of O/S (i.e. Windows, Novell, UNIX, 
0S/2). € IRQ DISPLAY—Show bits enabled in IRQ chip for finding cards that 
are software driven (Network, Tape Backup, etc.). 4 MEMORY EXAMINE— 
Displays any physical bit of memory under 1 Meg. Very useful for determining 
memory conflicts and available memory space. 4 AND MUCH MORE... 
We don't have enough space here for everything this software can do! 


First Ever Universal P.0.5.T. Curd far All P(s! 


15 feet Use this Power-On Self-Test card to debug 
Paucis m any “dead” PC that won't boot... 
ES | «"T'his is the only card that will function in every system on the market. The 
documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 


bus signals monitored by the card." —Scott Mueller from his globally 


A E——— £ E É | recognized book, Upgrading & Repairing PCs, Second Edition’ 
c= conu | B tu j h € Includes pads for voltmeter to attach for actual voltage testing under load. 


—— " " Sa... T € 4 LEDs monitor --5vdc -5vdc + 12vdc -12vdc. ® Monitors Hi & Lo clock and 

Call Haw fnr Infnpma nn Sne ial F nipi] n | OSC cycles to distinguish between clock chip or crystal failure. @ Monitors VO 

Call Now for Information on Spee Pricin , Write and 1/0 Read to distinguish between write and read errors. € Accurately 

" j A | monitors progress of POST for computers without POST codes. € Reads POST 

| | codes from any IBM or compatible that emits POST codes. ISA/EISA/MCA. 

F (818) 7 0397 rz € Compatible with Micro Channel computers. Dip switch allows easy selec- 

OF Fal (010) 307-0; TSA g> Ba tion of 1/0 ports to read. Includes tri-state LOGIC PROBE to determine 

AA dai - x actual chip failures. €& Manual includes chip layouts and detailed POST proce- 
1100 East Broadway, Suite 301, Glendale, California dures for all major BIOS's. € AND MUCH MORE. ..call for more details. 

Phone 818/547-0125 * Fax 818/547-0397 
Web Page: http://www.micro2000.com 


VIE ee nv exl 


eM cL 


D PRODUTO MIE MONM 
Govt. Serv. #: GS-OOK-94AGS-5396 


It may take years before your hard drive crashes. 
It may be months before you have any serious data loss, 
problems with your memory or experience chip failure. 
Then again, it could be today! 

At MICRO 2000 we are constantly thinking ahead to 
provide you with the products you'll need to protect 
yourself from hours of frustration and downtime, Our | 
expanding line of products can assist you to recover data | 
from a crashed disk when all the others have failed. | 

We can help you diagnose what’s wrong with your 
PCs in a flash, on-site or remotely—without a modem! 


Good products are one thing, but how about some- 
one to walk you through the tough stuff? Even though a 
large percentage of our clients are professional techni- 
cians and power users, we regularly receive calls from 
novice users who need help getting started. After all, 
these are tomorrow’s power users and technicians. 


D Fih 
EEES S 


You can help us to serve you. If you use any of our 
products, please let us know what you like about them, 
or what improvements we could make. We will try to 
fulfill as many needs and wishes as possible, because 
your business and success are important to us. Give us a 
call or write to us with any comments or suggestions. 


Call Now for Pricing on Our Complete Product List: 


Micro-Scope CLIENT 

A MUST-HAVE REMOTE DIAGNOSTICS TOOL for PC Service 
Technicians everywhere. Supply your customers n 
with this inexpensive software and let CLIENT diag- 
nose what’s wrong with their PCs with- | E: 
out leaving your office! When 

your customer calls you with a 

service problem, simply have him 

boot his PC with the Micro- 

Scope CLIENT floppy disk in 

drive A and select either the Quick 

Test or the Extensive Test. Then just 

look up the resulting error codes in your 

CLIENT manual and you'll know exactly 

what's wrong and be able to bring the correct replacement chips, 
drives, cables, etc. Ensures complete system compatability. Available in 
packs of 10, 50 and greater. 


Micro-Scope CENSUS 
LETS YOU KEEP TRACK OF HUNDREDS or even thousands of 
computers and know each one’s exact hardware and system 
configuration at a glance. Many techni- 
_ cians and MIS Directors use this soft- 
ware tool to save hours of downtime 
. in companies with multiple computers. 
| Simply load the supplied disk into each 
computer on site (up to 100 PCs recordable 
on each disk). CENSUS automatically 
records complete system information and 
assigns each PC a unique ID number. The 
data can now be downloaded from the disk 
into any database program so it's ready to 
retrieve at a moments notice. For even greater productivity and speed, 
use CENSUS in combination with MICRO-SCOPE CLIENT to remotely 
diagnose each PC and arrive with the exact parts required, fully com- 
patible. You'll be in and out in a flash with a greater profit margin. 
Call us for information on increasing productivity. 


Micro-Scope BURN-IN 
A PROVEN WAY TO INCREASE QUALITY CONTROL. Completely 
accurate and thorough diagnostic routines repeatedly test the 
system's resources to the fullest extent to 
find any hidden bugs or problems. Essen- 
tial for OEMs and Repair Facilities—reduces 
the number of returned PCs dramatically! Runs 
! with or without a monitor 
or keyboard. User defin- 
able run time. Detailed 
system log written to 
disk after testing. 


MICRO 


All products are 
Windows 95 Compatible 


Circle 136 on inquiry Card. 
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| MEC Cond Express | | Wotebooks— 
800.632.6013 NEC: 


Í Versa 2200 Series: —.': Com paq: > — 
| Versa 4000D: #75; 8MB RAM, 540M8 HD, DeskPro XE 560; P/60, 8MB RAM, 525MB HD, 


s 4 10.4* passive, 3-year warranty $2699.— " R itimedi 
Desktope £ Minitower — —\ area 4000D: £775, 8MB RAM, 540MB HD, Ma A ere ix ru uet 


10.4” passive, CD-ROM, 3-yedr warran CALL s Ko sme ud 
* NEW x X NE MAT, | Versa 4000C: B/75, BMB XN rd HD, Ja ARE EDEN 2 
10.1" active, 4¢ CD-ROM, 3-year warranty $3699.— 
AST ADVANTAGE SERIES— Versa 4050€: F P/90, BMB RAM, 810MB HD, EN 
ADV821: P/100, 8MB RAM, 1.2GB HO, 10.1 active, 4x CD-ROM, 3 year warranty $4399.— 'E -—-— Eg ne udi Un 
6x multimedia, 28.8 modem $1799.— Versa pane PIt20, SMB RAM, 1GB HD, pson: p= 4 9T 
ADV822: P/100, 16MB RAM, 1.2GB HD, 10.4% active, 3-year warranty $4899.—  ActionNote 660CX: 486DX2/66, 8MB RAM, 
6x multimedia, 28.8 modem $1999.— f Versa 6000 SERIES: PA33 CALL 340MB HD, 9.5" active, 1-year warranty $1599.— 
ADV824; P/133, 16MB RAM, 1.6GB HD, 
6x multimedià, 28.8 modem $2299.— S 
ADV826: P/150, 16MB RAM, 2.1GB HD, " NEC: | 
6x multimedia, 28.8 modem $2599.— ^£ ————— 
ADV828: P/166, 16MB RAM, 2.1GB HD, mia. Versa V: 486DX2/50, 4MB RAM, 340MB HD, 
6x multimediá, 28.8 modem $2799.— Compaq: . m teen 9.5" active, 3-year warranty. $1399,— 
à; FETE 8000: 0/75; BME EAM, 510MIÉ HD, Versa P/75HC: 8MB RAM, 540MB.HD, 
COMP AQ— | Lola” passes 3ivede warranty CALL 9.5” high resolution TFT colar; 3-yeat warranty $2699,~— 
LTE 5000: F/75; 8MB RAM, 810M6 HD Versa P/75C: 8MB RAM, 540MB HD, 


Prolinea E 575: P/75, BMB RAM, 630MB HO $1299.— 


10,47 active-htiatrix T FT Color, 3-year warranty $2799, 


Prolinea E 575: 7/75, 8MB RAM, 1GB HD CALL |. !),5 passive, je "warranty $4199.— 

Prolinea E 5100: P/100, 8MB RAM, LTE 5000: 7/75, 8MB RAM, 810MB HD, 

630MB HD $1599.— | 10.4" aclive, 1-yrar warranty CALL 

Prolinea E 5100: P/100, àMB RAM, 1GB HD CALL | ETE 5100: P/50, 8MB RAM, 810MB HD, Washibas 

Prolinea E 5120: P/120, 8MB RAM, | 10.4* active, 3-year warranty $4999.— ^ Docking Station for 4900: — -> . CALL 
630MB HD $1799.— f LTE 5100: P/90, 8MB RAM, 810MB HD, T2155CDS (remanufactured): AT. 
Prolinea E 5120: P/120, BMB. RAM, 1GB HD CALL [| 10.4% active, CD-ROM, 3-year warranty CALL 486DX4/75, 4MB RAM, 510MB HD, | 
Prolinea E5150: Piso — X X/zyk CALL | LTE 5200: P/120, 8MB RAM, 1.3GB HD, 10.4" passive, iulimedia, 1-year watranty $41775.— 

= f 10,4” active, 3. “Year warrdntv $5699. — T2150CDT: | E 
All Compaq Madels in Stocklll! LTE: P33 CALL 486DX4/75, BMB RAM, 510MB HD, 
; 4 J 10.4* active, multimedia, 1-yéar warranty $2499.— 

NEC POWERMATES— | ACE EUR Vila 

P/75: BMB RAM, 850MB HD, minitower $1369.— N ki ——À — 

P/75: 16MB RAM, 1.6GB HD, multimedia, Hayes 14.4 EZ-Jack NOKIA: LC 

minitower $1969.— ew LA k k k k Line KK IK am| 44BS: 14”, 1024x768 $219.— 
P/100: 8MB RAM, 850MB HD, minitower  $1569.— MEZU Mss 1144 | 

P/100: 16MB RAM, 1.6GB HD, multimedia, Megahertz XJack™ 2144 

minitower $219.— Enni EN Unbelievable Prices on: 
P/120: 16MB RAM, 1.2GB HD, multimedia, nave ai ky) qM . 

minitower $2369.— ayer JAL muem nme | — : : 

P/133: 16MB RAM, 1.6GB HD, multimedia, Megahertz XJack™ 2288 | AS/ 400 peripherals, Monitors, Printers, 
minitower $2469.— Bye ehh A At Bt a ‘ohh Terminals, Network boards & hubs. 
P/150: 16MB RAM, 1.6GB HD, multimedia, Xircom 10BT IIPS ce 

mee $2769,— 3COM Etherlink Ill B Combo | Call " Íi . 
P/166: 16MB RAM, 1.6GB HD, multimedia, CardCam Video Capture — lor nlormation 


minitower $2999, — NewMedia Bus Toaster SCSI II 


Jwww.mecnet.com Malle 
Diamond: 
Multimedia 4000: 4x kii, TY tithes 


l'or these prices, mention this ad. http: / y 


Monitore: 
Printer: 


Magnavox/Ph lips: Multimedia 7000: deluxe 4x kit, 22 titles 
CME: 147 ogee interlaced —— 7E344.— Hewlett-Packard: Multimedia 7000: deluxe 8x kit, 22 titles 
CM2099: 14° 10233764 non-nterlacest $264.— = 
CM2015: 19" TiliasTidi non interlaced cC M ater Trinfert: Turtle Beach: 
CM1215: 12°, 12i (024 non interlived $374.— HP LaserJet SL-FS Printer: 4x speed multimedia kit 
1215DC: VS. 12801044. sushi $425.— Sr RED EdDHUR ehalehicpapat path 6x speed multimedia kit 
L CM4018: 177 1280x1024 non imerlaced S844.— HP Laserjet 5P Printer: speed multimedia kit 
| NEC: Gppm, 600x600dpi;:45:scalable typefaces | 
| MultiSync C400 $329.— Wt 
MultiSync XV15+ $479.— * : | 
MultiSync XV17+ $799.— Ik Tat Printere: | 
| —€—Á —— up to 3ppm, up to 600x300dpi, portable . | 
NOKIA: BE Deskjet eop Printer: | CALL for Pricing. - | 
oo m | Qo r ; e —,- 
AMIE: 1T 1024x768 non-interlaced $449.— patie Bt ae 90 
447L: 1 c 1024x768 non interlaced $679.— HP DeskJet 660C Printer: | M a C'om puter Express 
| 447X: 177. 1600x1200 non intatfnced $939.— Color printer, up to T, 5ppm in color, 
jucts may not be returned without a prior RETURN AUTHENELEATION Appm in:black k A subsidiary of Manchester Equipment Co. Inc 
NUMBER from MEC COMPUTER EXPRESS INC. All TT must be in new HP Deskjet 850C Printer: 
ar ee freee a d at | - Color inkjet, upto 2ppm in calor, 50 Marcus Blvd í Hauppauge, NY 1788 
ppc er d mca puce A oparia oer Me E : 
pecific W far a PAN. ul i ‘ ustome t is returned, pem is HP Deskjet 1600 Printer: 800. 632. 6013 3 http:/ / / www.mecnet.com 
'sponsib!e for Iretant and insurance. i 


for credit ar refund must be with- Color printer, up to 4ppm in color, 


in 15 days of purchase. Certain returns are subject restocking fee. NOT 


ponsible far typographical errors, All prices are BAA to hakos withoui Sppm in black a JL 510.436 OQ p £10.434.2103 


| MEGAHERTZ is a learling: manufacturer of: data/fax . 

i modems for MOBILE COMPUTERS. The company j is 

' customer driven, ‘integrating emerging techrislogies with 

i innovative designs to provide sol utions tatigred to mobite 
_computęr users: s Nono Em 

| “The MEGAHERTZ patented Xie connector: has rated 
PCMCIA standards by. eliminating the need for extra. cords 

À “and connectors, MEGAHERTZ also manufacturers a 

- 30BaseT PCMCIA card, affording an economical way to 
‘attach a notebook omer: to your ethernet: network, 


tack 1144: - 145400 bps 

- XJack 2144: 14,400 bps, gold 
| -Xjack 2288: 28,800 bps 
| Ethernet/Modem: XIEM1T44T 
h E is NE ik a201 


$99.00 


4 HEWLETT 
ies PACKARD 
This isthe premium 

notebóük computer for’; 


the professional who 
needs Pentium desktop- 
to-go performance. 
Features include hard 
drives up to 1,2 giga- 
bytes and a generous 
10.4" active matrix color 
display, supporting up 

| to 800X600 resolution. 
The HP OmniBook 5000 
statts up faster, with a 
true iristant-on feature. 
that saves power and ` 
lets you get right to 
work with no waiting. 
So don't wait...CALL 
MEC Computer Express, 
your authorized 
Hewlett-Packard dealer, 
for ibe best prices and 
seb available, 


HP OMNIBOOK 5000— 
With Intel processors 
running at 25; :90,. or 
120MHz speed. 


* me He — 


HP OMNIBOOK 5500 — 
‘With F/133MHz, 12.1" 
active dolor display, - 

T6MB RAM; 1,208 HD 
-and. more, 


$279.00 
$329.00 - 
$469.00 — 


EPSON 


Where quality & performance go hand in hand. 


Manchester also carries s ihe com- 
plete line of high quality Epson 
dot matrix printers at very 
attractive prices. 
CALL for a price quote, ta 


| > 


Epson Stylus Color it: $399.00 
220x7 2(klpi, 3ppm in black, holds 2 ink cartridges 
calor & black}, 2-year limited warranty 


Epson Stylus Color Ils: $249.00 
| F20x720dpi mode, 2. 5ppm in black, uses coloro. 
black cartridge, Z:yesr M Mire waranly 


Epson StylusPro: 


. 720x720dpi & 360x360dpi on plain paper, 
3ppm black, 1ppm color, 2:j/éar limited warranty 


Epson StylusPro XL: 51799.00 
Wide carriage, prints up to 13"x19", ded Jdr 
& 360x360dpi, 3ppm black, 1ppm cil 

| jp émet limited warranty 


(1) Hayes 


HAYES S's recognized leader in comput communica- 
| tions, | Millioris;of HAYES products are ir tun m over the 


| world, "When you use HAYES, products, there is never any 

| oncern about corfípatibility.. 
Accura 14.4 internal $79.00 
Accura 14.4 external $99.00 
Accura 28.8 internal $169.00 
Accura 28.8 external $199.00 
14.4 PCMCIA with EZ-jack $129.00 
28.8 PCMCIA with EZ-Jack $229.00 


A m of J Manchester Equipment Company Inc. 


$599.00 _ 


Poe. 1 1.8^ active, 2 Lithium lan batieries. 


i= 


| 
28.8 PCMCIA with Pigtail S72/42 $189.00 ie 


| «35 TEXAS 
| INSTRUMENTS 


TAS 


T TME200 


TAMSUD 


,Extensa 450: DX4/75, 4MB RAM, 340MB HD, 
| 10.4" passive, 1-year warranty $1469.00 
|| Extensa 450T: DX4/75, 8MB RAM, 340MB HD, 


| 9.4" actiye, 1-year warranty $1999.00 
| Extensa BRI p/7s 8MB RAM, 524MB HD, 

10.4" passive, 1-year warranty $1999.00 
| pes 560CD: P/75, 8MB RAM, 810MB HD, 
| 10.4" passive, 4x CD-ROM, 1-year warranty $2799.00 
| Extensa 560CDT: P/75, 8MB RAM, 1.268 HD, 


10.4" active, 4x CD-ROM, 1-year warranty $3699.00 

|! TM5000: P/75, 8MB RAM, 810MB HD, 
| 10.4” active, 3-year warranty $2899.00 

| TM5100;: P/90, 8MB RAM, 1.2GB HD, 
j| 10.4" active, 3-year warranty $3399.00 


TM5200: P/120, 8MB RAM, 1.28 HD, 


$4999.00 


JSHIBA cintawsd$, t to Jead the: are computer market- 
piene e. Their leadership and quality are evident in-their 
int implementation c of breakthrough. technology to advance 

00 ible computing. TOSHIBA .cutrent product line fea- 
tures the most ‘advanced technologies together with com- 
pact, durability and their lightweight designs. Best of all, 
these computers are available E EMEC COMPUTER 
EXPRESS. —— J a 


I b u 


i oes P/75, 8MB RAM, 504MB HD, 


. 16.4" passive, T-year warranty $1941.00 

410CS: Lo 8MB: RAM, 810MB. HD, 

.. 11:3” passive; 3-year Warranty, | $3199.00 
410CDT: F/90, 8MB RAM, 810MB HD; 

11,3* active, 4x CD-ROM, 3-year warranty CALL 

| Portege 610CT: F/90, BMB RAM, 

| 720MB HD, 9,57 active, 3-year warranty | $3799.00 
TECRA 700CS: P/1 20, BMB RAM, 

| 12GB HD, 11.3" passive, 3-year warranty | $4699.00 
TECRA 700CT; P/120, 16M8 RAM, 

| t.2CB HD, 11.3" active, 3-year warranty CALL 


| nputer Express ite 


800.032.0013 http:;/ / www.mecnet.com 


go Wlar Blvd Hauppaoge: NY 11788 
T 115-45 64109 Fono]. 


Circle 146 on: inquiry Card. 
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Panel mount 


Wall mount 


Swivel mount 


Prices start at $1,595 


RUGGED * SEALED ! HOUSING * OPTIONAL TOUCH SCREEN 


Datalux®, the industry leader, introduces | angle. It is VGA compatible — no special Other Datalux products 

the Active Matrix 10.4" LCD Monitor card required. Like all Datalux products, | * DataBrick? — compact 486 PC 
with optional resistive or capacitive touch | it is manufactured in the USA. e Space-saver keyboard 

screen. The active matrix panels have Applications ¢ DVS - Databrick Vertical System 
bright vibrant colors and a wide viewing | Industrial, Medical, Mobile Data, Marine 


Complete specs & pricing on the Internet 


hitp://www.datalux.com 


DATALUX International 
11 Pelham Court, Broadfield 


- T West da 
Winchester, VA 22602 
1-800-DATALUX 2 1297 2540092 
Fax 540-662-1682 1-800-DATALUX * (540) 662-1675 fax back specs Fax 44(1)293-540094 


DATALUX Corporation 
155 Aviation Drive 


Circle 127 on Inquiry Card. 


gy ina 
slimmer’, Size! 


E Control up to 96 file servers with just 1 
— keyboard, monitor and mouse 


. M AutoBoot"" feature boots all attached 
computers without user intervention 


E 1.75" unit fits easily into your computer 
rack using a minimum of space 


B Push-button and keyboard controlled 
= scanning standard 


. B8 Control all computers from a second 
. A location up to 150 feet away 


E Supports all 100% IBM compatible PCs 
and PS/2 or serial mouse; optional 
Macintosh and Sun support available 


B Rear peripheral access available 


SLIMLINE 


COME SEE US AT 
PC Expo in New York, June 18-20 at Booth #4934 


Networks UK in Birmingham, UK, June 25-27 at Booth #E82 


CYBEX. 


COMPUTER PRODUCTS CORPORATION 


Cybex Computer Products Corporation 
4912 Research Drive Huntsville Al 35805 USA 


(205) 430-4000 (205) 430-4030 fax 
http:\\www.cybex.com 


BM, PC and PS/2 are trademarks of Internationa! Business Machines Corporation. Macintosh is a registered trademark af Apple Computer, Inc. 
$ à of tems. Cybex, Commander and AutoBoot are trademarks of Cybex Computer Products SAU The Anc. 
irsh. 33 Inc. eR 

| - Circle 125 on Inquiry Card. (RESELLERS: 126). — 'Mauisiin USA 


‘Dedicated to serving 

Purchasing Agents Worldwide 
:Pre-Approved Open Accounts 
for all Fortune f000 


MODEL MEMORY Dekh AGO SGM VGEM) mE Bee Kil 149911-001 a39 Bl: AU OAK Taci i | | 
uovo LC Genes, Bravo fAT, Grave MS 4M Prüsima 5 80 mics — 105160 84 149944-0) 1 69 = è i FT T 7 | 
MSL) Advantage Pro DX33 5x25 Bhteg Praram 100 5 0 CANUSE — 3« Meg Kit 149312-001 x Bl "^" i 30 S- UNS DUNS SSA || 
3rd Panui ion 1 i sus ML GF SLM Kit eae Nb — = ——— — A —— 
v ^rühart 40 4 80. 4 66 THESE 128M Kn 1499 14-00 579 IMR Y D.RnMS D CHIP QIMA 1R at p! 
Premrmis LX P/S0, MX4/86d. 4/1007, P/B0 rm Proline ABB Y 755. 3 2575 [T6] Mey Ki 141738-001 w» E DA SOUND SL ill omm ew. En. EDO MEMORY | 
eur Hiag Kil 141742.001 315 7 TRAE! 5 num T = nN PEATA 8 
EN Proinen 486. BB. 4/258, 4/33, 4/30, 4 4/85, COS 2Meg Ki 131683-001 5 IMB A 9-70 3 CHIP SIMN kil 5 | AB/BMB EDC 15/1 
Pirna 4123 1tjjs dod, Ad Men — — Ma T Mord i» ETT 2-70N. SHIT | f] 18MB/32MB EDC aen) 
Premma SE 433.4 864 e 16er P C5 "mu re | DL Lu UTE bilio S nmm LME pm | 
Preaama WATE 4 43. 4 $66 PCD Jome 186 DaS ind 149322-001 ban n BELT "ET 7 7 
Maengman G V Seres Server biMeg Seg Kt 149147 G1 5 MB ) IP SIMM 4 1 d 1 } 7 [ 
fue: Premian 133. 4:33. 4 335. i504 45d BREG = - , "X a Ca = À—M s - : Torana Loet o | 
Premagim Agt E T - z p TF ì 4'' à vo i 4 1R Hi 4 i f Y 32.8M I] | | i 
Prrimam 3i. JITE, 486-257F 33T a air z Ea a - simi SAM y : LULL : " id k 
rum ‘Sere. Irem ll 386SK21, 25 MODEL MEMORY TOSHIBA PART# — PRICE 
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38BDX-33 
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HIGHEST PRCIES PAID ON 30 PIN 215: 928-94 9407 ABDDX&-120 75 | UPGRADES * Inte! Pentium peti 1219 Zu 
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Same Day Shipping 
in most cases we will ship your order 
the some day, subject to availability. 


Overni ight Delivery 
All orders can be delivered Next Day 


for a small added delivery charge. 


Express Replacement a — ee: ae AA d à; ; | a a -— O.. E 
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UN MIT i Ts ACK ‘Gladaptec — cos n 
[s x LI 
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á À 4MM 90147 DAT CART (1:5 Pf AK - Si FA WIDE 8 CON 7 
SCS-BARRACUDA - 7200 RPM ede MM Y20MT DAT CART (1. 5PAK) 1530PK 16 Br ISA to FAST SCSI- Kit. 189 IDE 30-PIt RIBBON 3 CORS 


P SE Mag PC) Vis £105 

o Star 64 Grapes 7120. ISA. PRS 119 
Star G4 Graptece PID, ISA, 200 ao UPB 
Sá m 64 Grantics 2120*L URAN, Ine PCH VLA 135 
Steh 64 Graphics P2ZOXL. LIBAM, 28:3. PCI VLB 160 


ST32550N 21GB 
$515150N 4,268 


8MS5 SCSI-2 689 
BMS SCSI-2 1099.1225 
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1542CPK Bus Master Kil... 
1640K  MicroChannel fot PS, YHD es 
2940K = 32-Bit PCI SCSI-2 Kit............. 
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FLOPPY & IDE CABLES SET 
TERMINATORS - PASSIVE ACTIVE 


CA HEWLETT 
P PACKARD 3.5"-5 25" CONVERSION KIT 1533 
35.525 CONVERSION KIT 1536 


35 
FACTORY NEW-5 YEAR WARRANTY INT-EXT 35.5.25" CONVERSION KIT 1534A ; 
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WDAC31000 IGU — 1:0MS IDE Jumbo 1400 internat... s ave z Strih G4 Views 3240XL. ERAN OME PUI 339 (1460 Stim SCSI PCMCIA SCCSI Card... 199 ul" "JJ 
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ma PRIX = TNT T n INT-EXT Li uianturn 
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imagina 128 4MB VRAM ., rejecevsie ep 
Imagina 128 BMB VRAM . 


ju E; PECIAL 
— = 919€ Q 


ATI Graphics m. OMB. ISA. VLB, PCI.. 


99 


TM C | nrirp 
USL OG 
KT445C  32-Ba T: Fast SCSI 2 Kit. 
KTS45C — 16-Bt ISA BusMaster Fast SCSI-2 Ka 
KT742A 32-BH EISA SCSI-2 Kt . .. 
KT747C 32-Bıt EISA Fast SCS-2 KA. ... 
817575  32-Bit EISA Fast Wide SCS Card 
KT946C 32-BA PCi Fast SCSI-2 Ku... .. 
| KT956C  32-Bit PCI Fast Wide SCSI-2 Kit. 
* IDE CACHE CONTROLLERS 
KT510A (SAADE Cache Controller... 


WADIA N A) = 
; MI 


& 
ae 


Sportster 13 4 Internat Extemat tat | 
Sportster 2B B'V.34 Internal External 
Sportster VI 2B B v 34 fnt 
Courier V 34 28 § 28 B interna 
Courier V.34 28 8 28 B Externai 


Mlal-PURED/ 
d 
Satis AXtion 200 Int 
SatisFAXtlon 400 tnt 
SawsFAXtion 400 Ext 


j zapp. a75  MO32433W — 4 J0GH 0 5MS 1.5 88 BACKPACKS &  KT410A VESA/IDE Cacha Controller ..,... Jr i 
M7108B4A ‘16GB  14MS {GE 4225-375 ü à 2 sc ATI WinTurbo VRAM 2Mé ISA, VLA, PCI....265 STICAL 
| Mri260Ay 1.263 ]2M$ IDE 245-385 WIDE AUDIO VISUAL TUNED DRIVES ^9? — QUAD SPD PARALLEL PORT CD ROM DRIVE 53 x) Graphics Pro Turbo 2MB ISA, VLB, PCI....305 — KT9 10A PCVIDE Cache Contialter, .. ... -RALS. 

(471626AP  1.0GB  12MS IDE 272-422) Medooiwav 205GB HSMS LP35 DSKTTE DAV 12, $25-DSKTTE ORV 1.4, 35 175 Graphics Pro Turbo 4MB ISA, VLB, PCI .... 445 "UDEP € Peer 

5 EK CONT ] e AA i 14 4 Fax Modem Internal 
MG3243WAV 430GB B5MS 35 BACKPACK 800MB TAPE DRIVE m è T Vw EER G? Eri FRAP 14 4 Far Modem External —. 
MCISSIWAY 9.10GB HOMS FH oe indi HARD DRIVE m à; IDE CONTROLLERS 2B8 V 34 Fax Modem Internat 
: LIZEEZEEEBEEEER 200 2HD/2FD Controller Cables ......... 922 288 V 34 Fax Modem External 
eem - -" 211 2HD/2FD w/2 serlat 1 Part Game ... . 29 i 

SJANOARU. - Voyager 1MB VL-Bus....sssesess S98 — 243 2HD/2FD VLB EIDE who 2/1p/1g ....49 EILJL. 

7 pua ; cue st Voyager 2MB VL-Bus sss IOS 400 16550 ZHOZED 2-16550 2s/1p/1g ISA 85 "m THEN 

43GB 11MS SCS! ict. pnm — 09 15950 2HDV2ED 2-16550 2s 11919. 99 298 imnernal V ds 

105GB 105M5 (OE 269.316 "EB PELEWE DATA TECHNO ' 28 & External V 34 

PS/2 50, 50Z, 60, 70, ee. pro: oon SVGA 256K ISA .. MM os. DARA REEVIERLTYULTUA 

Tibe TM TAS 398 NA rt d 1024 X 768 ISA. ..--»80 2278 vesa locat bus w/15550 . $ 

y 499 VGA 1MB 1024 X 768 ISA .B8 2280 Super tO card w/1655D 

MICROCHANNEL CONTROLLER SVGA 1024 X 768 1MB VLO VGA card.....98 2130 PCI IDE controller .......... 

IDE 169 SCS5I-2 $179 Terminal Keyboard ............. ... EMIL 

IBM PS/2 INTERHAL DHIVE KITS Wyse 60 amber/green/white ... 3 

ee 25-288 Wyse 160 amber/green/white 

Pie 
“i Gea 390 


2 BUTTON 3 BUTTON 
MICROSOFT SERIAL MOUSE 


‘i 3 | -e I 
DRM-G24X 6-CD 4 4K Speed. SCSI im... . $4 
] ORM-G24x 18-0sc 4xQuadraSpn, SCSI, nt 161 


- 


CDA5126X Sm Speed. SCSI Ifi t OEM 5292 , 3 at 


FACTORY NEW-5 YEAR "pm INT-EXT 
MC2210^4 10568 TOMS I $349-19c 
"C4110 1.0508 SMS "M 500-6 
MC4221 20568 35MS SCSI-2 
MC1936 30GB TIMS SCSI-2 
03243 43GB 3B8MS SCSI-2 
MC1981 90GB 11M5 SCSH2 185 
MC2217AV 1.75GH 10M5 SCSLAV 650-775 
MC4221AV 2.05GB 8 5M5 SCSI-AV 679-804 
MC3243AV 43GB 85MS5 SCSI-AV 999-1149 
MC1991AV 91GB 10MS —— 1999-2145 


sEm ih E * ) i | 
PX-43CS imamai 4-Speed, 256 Cache 19 
PX-45CS  Extemal 4-Speed, 258 Cache. 
PX-83C8 Int 6-Spaod. 256K Cacha . 335-500 


CDR5026XI Six Speed. SCSI, IM 184 
CDOR6026XE Six Speed SES Ext .... 586 MITSUMI 101 

FOCUS 2001 W/COVER . .. 
FOCUS 7000 KEYTRACK .. 


FOCUS 9000 PROGRAMMABLE 


| = 
1 
| = iu] 


MULTIMEDIA CD-55A  SuperQuad 4X AT Drive. . 
Ultra 8X *Super fast 8X CD ROM IDE $335  CD-56E Sk Speedint......... 


Fc uIBRBA F , i in. SON ET] ro 1 Y i 
a. Ms XM5402A Quad Speed IDE invExt 


3 i Í ý 1 
| mue 


| DT 


FACTORY NEW-2 YEAR WARRANTY NOTEBOOK DRIVES/1 YEAR BA 0N 25^ 1:418, 35" Tl aa ^ 
j DSP3210 268 535M5  S5CSI MKI924FCB524MB !5MS ijt 2MB. 5.25* - 4 CDU-55E 2X intema sao Bd = $ XH3701 Six Speed SCS! Int Ext. 
| ——— MK1924FCV 540MB 15M5 DUAL FLOPPY 1.44MB & 1 amc T (pu-765 SCSI X internal. ....... YYL oat 
MK192GFCV BTOMDB  13MS | CDU-76S SCSI JX Externat . E , j ! "Ai 5 
MK2720FC  13G8 TJMS ; ; CDU-76 IDE 4X Internat .... FX4008 Quad Speed InVExt IDE .... 590-2: 
TTA ELIN ack 15-5 
ates gk iM nion CDU-76 IDE 4X External... FKG00B Sx Speed InVEXt IDE . ..... 139 
CFSGI5A G25MB MMS EE 
A BSOMB 14 m = 
CFS1275A 13GB 14M5 235 IBMHONS20 520MB $300 1 | N ES! 
CFS1621A 16MB 14MS 2; (eo m | A 1e i a 
CFP1D60S ! 06GB 11MS i O 38d(IdLP e» i LUN. WE 
CFP21058 21GB 9MS . ee Y ———— -——c-— 
CFP21075 21GB 9MS Scsi? 635-764  ST9385AG  — 340MB 16M5 REMOVABLE CARTRIDAF t me ES. UU T 
CFP4207S 42GB OMS SCSI-2 525-1064 ST9A20AG 420MB 16MS 2 270M8 CART SINGLES’S PACK } T y : 
ST9550AG 455MB 16$ 270 PARALLEL PORT l " zh m 
ST9546AG 524MB 16M5 329  2TUL!S INTERNAL IDE i 
DR [E SP CUAL ST9816AG 810MB 16h45 17B  CARTS 44MB BOMB. — . LLL... Ane — = 
| a~ | rm EE CARTS 105MB 200MB.. .. ... Mig 
| = 4 W 2€ n E L: 5200 200MB INTEXT > n.. werk 
| IBA 98, 9. 91 RmEIecr 4 IA | q A 
ULTRA. Ht MS HAR RIVE irte 
; CALL LES 1 " 1 REWRITABLE EXTERNAL OPTICAL — 
ir : a ae 230MHB 3 5^ OPTICAL DRIVE INT 
A | 230MH 35^ OPTICAL DRIVE EXT ... ST 
; 230148 CARTRIDGE. I-PACK. $35 5-PACK. ITU 


THOUSANDS OF OTHER MEMORY PRODUCTS IN STOCK THAT ARE NOT LISTED! CALL FOR AVAILABILITY AND PRICING! 1-800-457-6937 - 


y ECHNOLOGIE S E PRIPERTY UF "HEIR RESP "OWNERS A, 
ARENT EDS CPjS £D GRE YEAR HaPRANTY ON NOTESSIEA2S ALL HAAN CAVES tees ask ag CA ER RWI ASLES & GAT gotta 


| 
i 
i 
æ = à 
ON a WOKE E ERS tik Compan CHECKS MAT BE CELAYED. "TEST NG FEES MAT APPLE ON HEVDET E z SACKS PP tt FUCTUATE SEY[AD CUR Cours. d Vis PANE 
437 Chestnut Street, Philadelphia PA 19106 > c : 


ALL —— m - CaRDS ARE VERIFIED FOR FRAUDULENT & USE HOURS MON-FRI 5 00-7 30 "T 10 00-5 00 ORDERS FROM ANYWHERE 16 THE USA OF T AND AVARAD. T: SIJBES "2 
CHANCE CADER LINES QPEN & QAYS MIA. M ORDER $52 (0. USA SHIPPING ARO HANDLING. AR $12 00 - Aia CvERN GHT SE Eo - COD ADD $462 94 RES DENT "t 4^3 8, TAX m 
PES DENTS AGO 7% SALES Tad. Aut ORDERY us 110E UNET STATES ARE SHPPED EXPRESS MAN 28 PRIVATE C2APER PREPKT, NPDERS CALL FOR CONPRMATION AUL De : 

na UE EMAL NISL CANCELLED CASAIS MD PET. F^ FOR CREDIT SUSELT TO 25x RESTOZXING CRASGE PET RREID WEREMAND SE Mus” EEIT TEN CUR 

ATER TS TAYS FROM HH TE DATE SHAKY, NO REFUNDS AFTER 14 DAYS $e DPI CHARGES FOR BETUS ED MERCHAND Ct FoR REPLACEMEN” ARRAYS 

E PUWJABLE AND MST Br ET r É THE CUSTOMER AAT DOES No" SSE PICKUPS WI ov. hi T Md at pare. 25 V 

FEAT FRE Sn? PACON Y AN oe toe arnt ae 

oME-&o Fr AARS A i t 
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ECT SE AETUPNS MUST HAVE L PET RA AUTHORIZAT ON NUMBER CALE QUA 1-6004 EX RA RETURN AUTHORIZATION OF Y2UR RETURA ALL ST E SE AC ed 


SEMICONDUCTOR 


ha Workstations 
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Polywell introduces 
the Alpha Server/ 
Workstation 

to the PC market. 


Mainframe 
performance at 


PC prices! 


Operating Systems: 
Windows NT, 

DEC UNIX (OSF/1], 
OpenVMS 


Supports: 
Video/Animation/ 
Image Editing, 
3D Graphics, 
CAD/CAM, 


i gai n mrt eie or Th 
ho a ÉL. nut n ap e E 


|j 1 Internet/ Networking/ 
[i ] FileServer. 
it 
mii 


From $3,995 
DEC Alpha 21164) standard system with 2GB HD From $9,885 


b-bit DEC Alpha 21164) advanced system with 4GB HD From $12,500 


Polywell also carries a line of Alpha Portables, Disk Array Subsystems. 
Polywell specializes in custom configurations. 


800-300-Poly (7659) 

Tel: 415-583-7222 Fax: 415-583-1974 
Internet: www.polywell.com 

e-mail: polywell@ix.netcom.com 


Polywell Computers, Inc. 1461 San Mateo Ave., So. San Francisco, CA 94080, USA 
Circle 133 on Inquiry Card. 


Access any PC attached to the 
AutoBoot Commander 4xP or 
1xP via telephone lines! 


E Works with any IBM PC/AT or 100% 
compatible computer 


E Built-in support for both text and VGA 
graphics viewing modes 


B Full remote key- 
board control 
allows you to 
control any 
attached PC 
as if you were 
actually there 


B Perfect for offsite 
troubleshooting! 
Change the CMOS 
setup, reboot, or even 
cold-boot any attached PC 


E Won't interfere with running 
applications or network software 


B Upload or download files to any attached 
PC; transfer files or upgrade the software 
on any computer 


Inc. 


Keys- View | COME SEE US AT A >00 
COMDEX Spring in Chicago, June 3-6 at Booth #W3059 Company 
Infocom in Philadelphia, June 13-15 at Booth #112 


Cybex C ter Products Corporation 
4912 Resenrch Drive Huntsville, AL 35805 USA (CYBEX. 
(205) 430-4000 (205) 430-4030 fax (CYBEX 


http://www.cybex.com/ 


Cybex, Commander, AutoBoot, 4xP, and 1xP are trademarks of Cybex Computer Products Corporation. IBM, PC, and PC/AT are registered trademarks of International 
Business Machines Corporation. Key-View is a trademark of Fox Network Systems, Inc. The Inc. 500 logo is a registered trademark of Goldhirsh Group, Inc. 


Dealer Program Available . E x -à . Made in USA 
Circle 123 on inquiry Card (RESELLERS: 124). 


SmartCache IV 2-in-1 SCSI Technology 


OnTheOneHand... ... OnThe Other... 


It’s a SCSI Host Adapter /" It’s a Low Cost 
ay RAID Controller 


Fe. Yoon i et Sy 

PA €» S: 
7 Wee IE vw caching and 
| hardware RAID 


SmartCache IV | | support in one 


66 
ipe. Host Dy module! 
SCSI adapter at J With prices as — 
COMDEX 957* B4. as $ 550r f^t. 
powerful features that make SmartCache IV © EP) 0 any SmartCache IV adapter and you get: 


the right choice for connecting all your 
SCSI devices: 


@ PCLISA or EISA SmartCache IV 


Q) Hardware RAID i levels 0, T i 
for data security and performance. 


adapters allow you to run both Wide © Support for up to 64MB of 

and Narrow SCSI devices at the same time. _ hardware cache for psa py o 
performance. u^ 

Q Powerful on-board processors meet 

the most demanding performance © Ail in a handy RAID kit with 

requirements with ease. prices as low as $550r* pe j 

© SmartCache IV supports SCSI plug- B = m | More Savings! DPT will dis you a 

and-play, and ASPI making connectivity " À $25 American Express Gift Certificate 

a snap. B - | to try our SmartCache IV adapter. 


Call today for details and find out how. Y 
SmartCache IV’s 2-in-1 technology gives | 
you everything you need to solve your 
toughest storage problems. : 


All this for a price that will really surprise 
you. Check for yourself and see that 
SmartCache IV is very competitively priced. 

Need even more power? Want a great 
price? How about the only SCSI adapter Pra 
that lets you optionally add hardware D 

-caching and hardware RAID support in one po 
handy module! 


Santin IV-it's the Smart Choice. 


1-800-322-4378 


MDPT — 


BE. Distributed Processing Technology 


*SinartCacbe IV was the only SCS] adapter named as 

a finalist for Best of Comdex 95 by BYTE Magazine, 

** LS. Dollars. Subject td change without notice. 

RAID & Caching requires at least 1 SIMM. 

T US, Dollars, DPT reserves the right to withdraw ——— 
this offer at any time without prior notice, Cannot be. 
‘combined with any other: promotion, Sro, b tod 
required, Call j Jün complete: details,” 


140 Canduce Drive, Maitland, FL 3275 E . Tek 407-090-5522 Fax: 407-260- 6690 © soles@dpt.com http: // www. jon 
Circle 128 on Inquiry Card. 


Circle 144 on Inquiry Card (RESELLERS: 145). 


CDG... Your GRAPHICS SPECIALISTS 


Catt Now For Best Propucts, Service Anp Prices 


More THAN <6, 000 HARDWARE Ano SorrwanE Propucts For PC AND MACINTOSH 


Polaroid Sprintscan slide scanner $1,584 pc/m NEC 1gb HD internal SCSI $225 pc ArtMadia 14" Trinitron .26mm $310 pc/m 
Nikon SuperCoolscan slide scanner $1,927 pc/m GatorByte 1gb HD external SCSI $349 pc/m ArtMedia 15" Trintron .25mm $459 pc/m 
Optronics ColorGetter drum scanners CALL pc/m GatorByte 2gb RAID $1,026 m ArtMedia 17" Trinitron 1600x1200 $989 pc/m 
HP Scanjet 4c flatbed 2400dpi $956 pc/m GatorByte 4gb RAIO Fast & Wide $2,266 m Portrait Displays Pivot 1700i $980 pc/m 
Agfa Arcus || flatbed 36-bit color CALL pc/m GatarByte Bgb RAID Fast & Wide $3,183 m RasterOps SuperScan MC17 $903 pc/m 
Sharp JX-610 12x17 w/transp. $9,410 pc/m MicroNet DataDock 2-module base $630 pc/m RasterOps SuperScan MC21 $1,880 pc/m 
Umax Powerlook Il flatbad 36-bit CALL pc/m MicroNet DataDock modulas CALL pc/m Targa2000 PCI prof. video in/out $4,044 pc/m 
Umax Mirage 11x17 flatbed CALL pc/m Toray PW Dua! 4xCD/65Dmb optical $630 pc/m FAST FPS6D video in/out $642 pc 
Umax Vista-S12 LE flatbed $805 pc/m Olympus Deltis 230M0 opt. $578 pc $481 m Diamond Stealth 2mb VLB or PCI $259 pc 
Calcomp DrawingSlate Il 6x9 $210 pc/m Olympus Deltis 130O0MO opt. $1,335 pc/m Diamond Javelin 4mb PCI w/MPEG $485 m 


Kodak DC 50 Digital Camera $987 pc/m Olympus 2x CD recorder $1,384 pc $1,286 m IMS TwinTurbo 128M PCI 4mb $555 m 
Kodek 650mb CD-R media 5-pack $45 pc/m Number 9 Imagine 128 PCI 8mb $1,387 m 
Nomai 23Dmb optical media S-pack $106 pc/m 


Twinhead 100MHz 8/500 color ntbk $2,786 pc 
Your Free 486DX4/100 8/850 complete $1,150 pc Software Epson Stylus ProXL 11x17 color inkjet CALL pc/m 
Cc atal Oo | 985/133 16/1gig complete $1,280 pc SPECIAL Adobe Photoshop 3.D. 1 $465 m GCC Elite XL 19088 12x20 laser $5,773 pc/m 
g AM Pentium systems also available — CALL SPECIAL Adobe Illustrator 5.5 $318 m Tektronix Phaser 14D color inkjet $1,382 pc/m 
n PMac 9500/132 16/1g/CD/video $3,457 m Ulead MediaStudio Pro 2.5 $316 pc DEC Colorwriter GOOdpi color laser CALL pc/m 
PMac B500/120 16/1g/CD $3,389 m Macromedia Graphic Design Studio $639 pc/m QMS magicolor CX color laser $5,417 pc/m 
PMac 7200/75 8/500/CD $1,197 m Macromedia Director MM. Studio $1,392 pc/m H-P Laserjat Smp GOOdpi laser $1,054 m 
New Apple PowerMacs caming soon — CALL VistaPro 3,13 terrain modeler $60 pc/m H-P Laserjet Sp GOOdpi laser $946 pc 


CDG Systems, Inc./ The Technology Center 


1-800-741-6227 


LocalVint'| 1-941-489-4338 * Fax 1-941-489-4694 
Visit Our New Showroom At 7011 Alico Road, Fort Myers, Florida 
World Wide Web: www.peganet.com/cdgsys/cdg. html Internet E-mail: SUgegse egent com n AppleLink: cdg.sys 
O 


FREE!!! 57 
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Now’ your chance to grab great looking 
video clips compressed with TrueMotion-S 
(TM-S) from Horizons Technology. You'll 
e, NEVET look at digital video the same way 
£o again! TM-S provides great flexibility and 
superior video performance for a practical 
solution to interactive multimedia. TM-S provides improved en 
image quality and rapid playback speed with no additional hardware — si 
requirements. To download your FREE TrueMotion-S video dips, just — *** 


Presentations 


. look for the hitch hiker or call 800-828-3808. eas ug 


SUPPLY LIMITED- MAIL E IQ 
Imm umm dp crx m 


mac | win | Seale 


| mm o -—— et 
HORIZONS TECHNOLOGY, INC.® COMPATIBLE (IMATA 


Horizons Technology, Inc. 3990 Ruffin Rd. San Diego, CA 92123 - 800.828.3808 - 619. 292. 9439 FAX 
Internet: http: J {www horizons.com * European Office: +31.23.5685558 - +31.23.5685554 FAX 


a © 1996 HTI. TroeMotion iz a registered trademark of The Dach Corp. QuickTime end the QuickTime loge are trademarks 
i Df Apple Computer, loc. used andes licease. All other product eames are trademarks of thair respective companies. 


Circle 131 on Inquiry Card (RESELLERS: 132). MAY 1996 BYTE 204 


| ThinkPad 701C Thinkpad 760LD 
Dx4/75, 8/720mb Active, 14.4 & 760 OL 
fax, Sound card. 


P/60 mhz 10.4” Display +CD |; 
P/90 mhz 10.4" Display +CD | 
P/120 mhz 10.4” Dispiay + CD 


HEWLETT PACKARD 


~~ Printers 


Thinkpad 365csd $ call HP DESKJET 340... won ease recess $295 - 
Dx4/75 8mb/540mb HP DESKJET 600/560C ........$289/392 
CD, passive color IBM PC330 & 750 |HP DESKJET 850C/1600C ... . . ... $495/call 

$ call WERE seat || HP LASER BUBB ........... . .. $485/call 
L l 1905200508080210 1 7 aee c oe 
Thinkpad 365CD | Pentium 100mhz........... ‘call p LASER AUAM. E SM ET 
Dx4/75 8mb/540mb Pentium 120mhz.......$call | up SCANJET ASIC... ennen. $call/892 
CD, Active color Pentium 133mhz........$call | p. LASER SSISSIMX. . . . . Pr S Scall 
call ma 
$ IBM PC SERVERS COMPUTERS 


ees Aes PC SERVER VECTRA SYSTEMS 


i agence Me 310 Pentium 75/90Mhz....$call || VL4 5/133ML 16/1GB SCSI«CD«Matrox $stock 
'$ call PC SERVER. | VL4 5/166ML 16/1.2GB«Matrox«CD. . . $stock 
|| 500 Pentium 90/100Mhz .$call | | 
Za. | VECTRA XU SYSTEMS 
Thinkpad 760C PC SERVER 
"e 520 Pentium 90/100Mhz $call XU 6/150ML 161GB.«Matrox«CD. .... $stock 
jo» xpi XU 6/150ML 18/2GB«Matror«CD.. . . .. $stock 
[ | ** Win NT Preloaded+ *** 
$ call 520 Pentium 100Mhz2 .......$call 3 Y UMP ET TELLUS n M 


—— IBM PC SERVER OPTIONS HP SERVERS 
Bui cce t D NETSERVER LF Pentium.,........ Scal 
. iy + NETSERVER LC Pentium.......... call 
" 2. 1GB HOT PLUGGABLE DRIVE .$call ote 
AE e a 4. 3GB HDT PLUGGABLE DRIVE. call NETSERVER LH Pentium €94à »452938395 $call 
z call p y | BM Pe RAID CONTROLLER "- $ call NETSERVER LS Pentium "cnm $call 


**42*0€90pt* 84 


HP SURESTORE OPTICAL DRIVE . 
HP SURESTORE CD READER ...... 
HP.PLUGGABLE DRIVES.......... 


=" 


Netware 3.12/4.1 Promotion 
PUERO TER _ USERS 


i= i , i p" W ] Fi 
ie Ww 


if - m 


OX 


call for BR price 
W free network card with Purchase over $2500.00 * 


i| DP XL 5/133 2GB»« Matrox 3D 


1| Prolinat 4500R Pentium 100/133/166Mhz. . . 


|| 4.3gb scsi/wide scsi...... 


32/64 128MB memory modules , .. . . . 


Contura Notebook Systems 
Contura 420c DX4/75 8/420MB.. Scall 
Contura 430c DX4/100 8/720MB. . $call 


LTE Notebook Systems 


LTE 5100CDT P/90 8/810MB ... $call 
LTE 5100CDT P/90 8/810MB ... $call 
Compaq Prolinea E 
Prolinea — P/75 8/630 ..... $1299 
Prolinea P/100 81GB ....$1560 
Prolinea P/120 81GB .... $1675 


Prolinea E Pentium Pro 
Prolinea 6/150 1620CD . . . $3899 
Prolinea 6/180 1620CD .. $41851 

Prolinea Mini Towers Pentium Pro 
Prolinea 6/150ML 2GB+CD+Matrox 3D . $31991 
Prolinea 6/166ML 2GB+CD+Matrox 3D . $33991 

Deskpro XL Series 
. $call 
DP XL 6/150 2GB+Matrox 3D ......... $call 
DP XL 6/150 2.1GB+Matrox 3D+PD .... $call 
DP XL 6/200 2.1GB+Matrox 3D+PD .... Scall 
Compaq Servers 
Prosignia 300 Pentium90/120Mhz ...... 
Prosignia 500 Pentium 120/150Mhz ..... 
Prolinat 1500 Pentium 100/120/150/166Mhz.. 
Prolinat 4500 Pentium 100/133/166Mhz . .. 
Prolinat 1500R Pentium 100/120/150/166Mhz 


" "9 9 " " * 


$call 
. $call 
. $call 
. $call 
. $call 
Compaq Server Options 

«s Scali 
Smart SCSI Array ...... sess $call 
$call . 


se @ ee 


Tape Drives 
|| HP Colorado T1000 1GB.......... $179 
US. Robotics 28.8 . | HP Jumbo 1400 Internal ........ , $225 
Creative Lab Modem Blaser 28.8 ......$145 || ConnerTapestor 468 scsi (InExt) . .$279/389 
Hayes Accura 28.8 |} ZIP Drive 100MB SCSI ......... $195 
Matrola ISDN . || ZIP Drive 100MB Parallel Port .....$195 
Hayes optima 28.8 (Int) Syquest EZ SCSI 135MB Ide .... ..$229 
Multimedia CD-ROM 
ne & Sound Cards |S o ftware 
gdi | Creative Lab 6x . Microsoft Academic Partner 


ed} feshibaAX/6X . 

Creative Lab AWE-32 ..... 
4X parallel port CD . .. ... 
Video Cards 
Matrox Milluniem 2MB/4MB . . . .$298/445 
#9 Imagine 128 2MB/AMB .....$499/609 
ATI Turbo VRAM 2MB/4MB $319/445 


«i e PCBIIT19 
FERT 5119 


160 
us 


call for 


Monitors 
MAG MXP 17F .26 NI 1600x1200 , ...$899 
MAG MXP 21F .26 NI 1600x1200 . .$1,799 
` Nokla 447L 17” 1280x1024 . . . , ics , .$699 
Noklà 447% 25 1600x1200 


Also carry Toshiba 
Refurbished Models 
+ Call for Price + 


Microsoft Office 
Professional for Win 95 


other Microsoft 
Academic Prices 


ovat [a T x f 
la [ Y T J-9ZO-4 


re rr T4 Ta) d ümpag is A Registe | 
, za = Compan. IB A Real: ar i 
Q. a 1 | | : 1 i L 
[ fornia: &ié -OC 34-8644 * Fa x & 1 8 -8E 34-82 53 | | A n "m ! i 
t ‘onal BLSIT 8 iV 1] 
| | i | || 01 \ oO $21 || M E m C in | Jy CO] Vi | AT HH: ed Price Bet 97 ish 
| -y ami " E ao P IMS ee Sco HOA, F ET rt | 
| i WOE M yanga uy Blvc Gea P slalelers Park, | UA Ha 303 | Alèp Arrentad | 
| Ours. Monday - -riday 9- 6, Satur ‘day 10-4 5 Prices Subject to Cha Without Not 


Circle 121. on inquiry Card. 


E] 


iB STANDARD & PS2 


- - " = “ m " 5 H = ; F £ k i i i a i + r b aie | p i | k; : ; d 1 + 
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Wee MC4221AV 205GB B.5MS SCSLAV — 679-804 ST32140A 22GB 10M5 mor - a 
CAPELLA SERIES-5 YEAR WAR. MC3243AV 4.3GB BSMS SCSLAV 999-1149  ST51080N 1.05GB 10.5MS L Ji a 
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STA3400N 3.5GB 11M5 a5- 
3AEOTAS, PSMB TANS sena 197-223 STERN $208 OMS SERES (961040 FACTORY NEW-3 YEAR WARRANTY | INT-EXT 
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XP343005 142GB BMS 72008PM1022-1178 CrERbOA ENA i STQ2550N 2.100 — 8MS SCSI-2 689-815 wWDACaI000 IGB tOMS IDE 229-379 
GRAND PRIX SCS! 2 SERIES-5 YEAN WAR. INFEKT Crsiz7sa 13 S515150N 4208  &MS SCSI-2 1009-1225  WDACJIZ0D 12GB 10MS IDE 265-415 
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MK1924FCB 524MB 15MS $349 : r7 ——— — 
WnRccem A6 I “st — TYDUEST ge soe AMEX S-TONS SIMM 9 CHIP — 99 EE Soma Ag6DX-33 
MK2720FC 13GB 13MS IDE 595 REMOVABLE CARTRIDGE DRIVES. i ' PANASONIC., 3. SMB X 9-60NS SIMM 9 CHIP 99 Aea l 
| 270MB SCSI INTIEXT «=... Mitac] SHARP: SUN:SILCON 1MB X 9-100NS 9 CHIP SINM — 20 L '486DX2-56 
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; 21 2HD, 4FD tap to 2 88M) 63 
MITSUMI 101 .. ! Steak 64 Video 3240XL, VRAM, 4MB, va am SMB X 8-70NS SIMM 89 ! ril 1505 CDROM 16-Bt SCSI Ki.. — S47. 32 inane -port IDE Flpy. 
SCSI & CPU CASES FOCUS 2001 W/COVEI Edge 30 2120XL. DRAM, 1M8. PCL . M E : 1515 — !6B45A-SUSI 2 KIT... . B2 Tape & VO Acco. . 129 
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eye I eel OEO OOOO ARAO REMEDIA MR LUE EE EUER, ER 1 14. lir SL PCMCIA 5CCSI 1 = pal E 
E =- i HEWLETT 72 PIN MEMORY DIAMOND NEW A, A bcos Card... 465 XTOIOA PCLIDE Cache Console: - 168 
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- . to - 
i lutions Kaoa 2068 TAPE NTON [eru PLEXTOR 7358 Pate Porn SCS Pas aianeed. 199 3208 ose icai bus w M 
M croSo Lit ons 1538 4GB TAPE INT/EXT . a £5 [ee um Number Ning Nine PX-43CS intemal 4-Speod, 256 Cache. $279 PROMISE 2130  PCIIOE controller ——. —--..--.- 
BACKPACKS 1533 4-8GB TAPE INT/EXT 8 PX-A5CS  External4-Speed, 255 Cache. 349 SUPER SORORE 
QUAD SPD PARALLEL PORT CO ROM DRIVE S388 SMM 90MT DAT CART (1/5 PK) 129-55 OFX Vision 330 1MB DRAM, PCI, ay $139 PX-G3CS  intó-Speed, 256K Cache, 355-500 OLOGY, INC. 
DSKTTE DRY 1.2, 5.25-DSKTTE DRY 1.4, 35.175. 4MM 120MT DAT CART {$ SPAK] aie 9FX Vision 330 2MA DRAM, PCY, VLE .. 178 PIOM EER IDE & dh um diee WE CONTROLLERS 
BACKPACK BOOMB TAPE ORE so» «248 3,5'-5.25" CONVERSION KIT 1543.......30 OFX Mobon 531 1M8 DRAM, PCI, VLB... 179 OCZ00 ZED, AHÙ ISA (exp. to T6MB)......... s09 200 ZRD2FD Controller Casies . .. . $22 
BACKPACK 420M8 HARO DRIVE... 4.489 3.5°-5.25" CONVERSION KIT 1530, ... OFX Motion 533 248 DRAM, PCt, VLB..225 DAN-624X GCD 44x Speed. SCSI Int... $439 0623004 Enhanced IDE VLB w'15550 Vo. .. 69 211 2HD/2FD w/2 serial Pari Game — ~- 29 
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GFX Motan 771 2MB VRAM, PCI. VLB . 295 DRM-824X 18-Dior 4xQuadraSpm. SCSI, im 1815 — 5030 32-Ba PCI BusMaster IDE Caching. 159 249 ?HD/2FD VLB EIDE wio 29/10/19... 49 
COLORADO SEGARA. 2 eere ni s BETETE ATRE URB (| te EI- Do 
wee c cer MEGA — EDITUS MEATU SONY ut 149 A = 
! PTIO 1,068 SCSt-2 1a" ae Ee Local gea eee and imagina 128 BME VRAM ...... .....1299 4X36-T6MB-70NS ONS MAJOR 325 COU-78S SCSI 4X VEXI 149-267 
AE 2008 SOSA ils TE TRO ee FRADENT — 8X35-32MB-70NS LOGIC sn CUTE IDE 4X Inve... 99-224 
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4200C 4GB TAPE INT/EXT.............$799-950 TapeStor 420MB Paruilel Port.. . 280 SVGA 258KISA . E] 9X30-32MB-5ONS MAJOR — 858. Pen T M —À 
B205XL 3.5.7GB TAPE INT/EXT ...1276-1449 TapeStor S5GMB internal... "U188 SVGA 512K 1024 X 768 ISA........ 8X36-32MB-60NS MAJOR 650 | TOSHI BA E 
8505XL 7-14GB TAPE INT/EXT ...1898-2198 TapeStor BS0MB Pareilet Porl............330 SVGA 1MB 1024 X 768 ISA... ITE KURNGPTALEBEAT RARI NEN LL SE] 153024 Quad Speed IDE invEx | . $115-230 3 | BM 2.1GB, 5 799 
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Gu Fx 208 External v.34 
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PENTIUM 75 — 125| 388DX2-66 3V $45 GX8-25 4.00 | 128X8-20 33.00 ; 


h ic 35| pennumso 235| 4860X2-803V 55 

ae H- PENTIUM 100 1245 |) 48604109 32XB-)5 10.00 | 128XB-25 30.00 
: PENTIUM 1 486D4-120 

&8DX2-50 45 ! |PENTIUM 133 398! A488DX4-133 32X8-20 8.00 128X8-15 40.00 


FXBOOS Six Speed InVEXt IDE ....... 139-265 
4B6DX4-100 105) AJATVEED 8x8-20 5,50 | 65X1-15 15.00 
A8BSX-25 35 - 
2 X 32-0MB-70NS/GUNS 150. 


“a X 32-16MB-70NS/B0NS 215. CENTRONICS SU TU SON n. [joo IPM Eipraxe 14-4 urba. 


P CENTRONICS 5G TO MAC 25-PIN.... 25 Supra Express 14.4 External .. 
-8 X 32-32 MB-70NS/BUNS EX ciNthonics cot CENTRONICS BO GFT [28 — Supra Express 28.8 Internal 


Acqura V.42 FAST 14.4 intemal... 


Á —— CENTAONIGS 50 TO CENTRONICS 50 3FT .20 Supra "PB 28.8 External .. poe eae a Le 
E : : z : : = ic CENENE en “50. -E0 Accura MN PAST pee LIE 
= DYNAM ZI LZ A V 34 FAST 28.8 External. 
MATH CO-PROCESSORS DB:50 TO DB-SQ . ~. -cmm o -omom o- oe SD GAANG, Onuies V 32 w/valoo > opm 
RAMS Fig j j SCSINTOSOSH o SEG i = |» ar puma V3] rie Poem! 
INTEL SASL (DEAE STARE Se | RADE, SP | E ete X\1-100NS oca ey. To y G68 PIN WIDE TO WAOE APT EXT- -su i. 99 rua Vd FAST beg pee Cd 
803875X-16 16MHZ S75 | B0487SX-25 25MHZ 195 | 830370X-40 AUMHZ 68 IMBX1-80NS 625 W e 49 3 HALF RECHT WARD DRIVE INTERNAL CABLES"! 2 
803875X-20 20MHZ TS CYRIX 835875X-16 16MHZ 59 tMB X 1-70NS 6.50 à SCS1 50-PIN RIBBON 55/7 DEVICE. . . 25-30-35 
8038751-25 28MMZ 75 IMB X.1-60NS ETC E SCSI FAST G6 PHE WIDE 3 CONN DEVICE». 99 E TA DM. 15. 575 18 
BINNEN Te | 87D tO TENE S9 | EISRISETE TAARE 59 250K X, IONS MANNA Ege SCSI FAST 68-PIN WIDE B CONN 7 DEVICE 139 in PUREDATA Shortie agavaa memak 27,182 
WUJSTDX-20 25mHz 75 | SSNB7EK-20 20MNI 58 | B3SITSX-28 25MMI S 256K K4-70NS 6.50 HA — 7 FLOPPY 3 IDE CABLES SET, jk... * : m E SatsFAXtton 200 Wes A229 Sport Fre : TE a 
E a EET T. . td Ar E 
803870X-25 33MHZ 75 | 83087DX-25 25MHI 59 | 92SB8XL 20MHZ 59 256K X 4-60NS 6.75 TS ——— M 56: TERMINATOR. $o SaiteFAxtion owner "bte eer 
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°215 922-29 


E 
| dels 215- 922- 2904 FAX 1-215-922-6920 


GOVERNMENT -EDUCATIONAL CORPORATE 
. AERE SEDER SPECIALISTS 


SERVING PURCHASING 


| ncents wontowioe GOD'S" PURCHASE ORDERS ARE WELCOME : 
tren ro. HOURS: MON.-FRI. 9:00-7.30/SAT.10:00-4:00 EST | 


PURCHASING AGENTS 437 CHESTNUT STREET, PHILAL ELPHIA, PA 19106) 


When software can make the difference 
between life or death, you need a 


serious development tool. — 
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When you choose the DataFlex application 
development system, you can count on delivering 
powerful solutions. DataFlex' s greatest strength is 
in the language, a 4GL strong enough to sustain 
anything you can build on it. Powerful enough to 
take you far beyond the point at which most other 
products leave you stranded. 


Over 350,000 installations and 2,000,000 users 
in 40 countries make DataFlexa proven solution for 
a wide range of business applications for 
companies like Mercedes-Benz, Coca-Cola, and 
Streetgard. 


me 


«In the business of saving lives, no other 
development software offers the performance 
and reliability we need. Clients also like the 
fact that we can transparently port to any 
hardware or operating system they may have. 
The power of DataFlex's language and data- 
base have shaved two minutes off Para- 
medic response time for the St. Louis 911 
operators. We would not consider applica- 
tion development in anything but DataF lex.” 


John Rich, Streetgard 


DataFlex means business. We speak your 
language because we want you to speak ours. Call 
us today for a free information kit. 
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In the United States, Phone 1-800-451-3539 For Sales Information 
Country Telephone Fax Country Telephone Fax 
| Australia 1-800-65-3545 (08) 481-1874 Malta 356-241246 356-230631 
1-800-63-3539 (03) 888-9950) Mexico (525) 631-4663 (525) 631-4538 
| Belgium/Luxembourg (02) 270.27.60 (02) 270.27 50 Netherlands 074-55 56 09 074-50 34 66 
Brazil (011) 872-9266 (011) 653-899 Northern Ireland 01762-362002 01762-362003 
Canada 416-226-2181 416-226-4341 Norway (22) 55.99 66 (22) 56 28 25 
Denmark 36 72 46 46 36 72 46 47 Poland (42) 30 76 43 (42) 30 76 46 
| England 0181-426-1416 0181-866-3725 Scotland (141-554-1185 0141-554-6183 
(181-742-8055 0181-742-7843 Spain (1) 372-95-17 (1) 372-81-56 
01222-763773 01222-763774 Sweden (0) 300-19530 (0) 300-70910 
Germany 06172-9568-0 06172-9568-12 Thailand (02) 276-2559 (02) 275-9156 
Greece (1) 6517945 (1) 6536891 Trinidad (809) 628-9330 (809) 628-9259 
italy (0184) 231.606 (0184) 231.243 Wales (01222) 763773 (01222) 763-774 
Japan (3)-3296-7324 [3]-3296-7329 


[ ) ATA ACC [- S S CompuServe: GO DACCESS - Internet (WWW): http://www.daccess.com 


Phone (305) 238-0012 


Largest product selection on the Internet! 
Call, or check our Web site, for 
HARDWARE /SOFTWARE products not listed here. 
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Aet: 4000 inet Set 481 [I 

Etherlink If] Corba Bult... . .88 

Fast Etherlink Pci 10/100 Mbps. . 15 
Impact Isdn Digital Modem Ext«Nt] . . 354 
Linkbuilder Fms li 48-Port Tp 

Linkswitch 2200 16R/45/Dos Fddi. , 6535 
Netbuilder li 85lot Chassis 
Mp8020 Multimedia Projector 7475 
4Th Dimension Software Dvlp Kit Win 2061 
4Th Dimension D d Win 


Aho-2940Uw " Pi Moster " 
Aho-3985 3Chn! Ri mol , 


Ibe hone Cafu VI... , 1909 
Adobe Acrobat Pro V2.1 Cot Bundle Mt, 450 
Adobe Pogemaker V6.0 Win/Win95 . 571 
Adobe Premiere V4.2 . , ,......... 507 


565 


Arcus li Flofbed 6000pi ro 1858 
Studioscan lisi Flatbed 4000p 30-Bit . 914 


Wovewotcher Ty 2 Full Mot Video Cap . 340 


Evalutn Dudlé P6 150Mhz 16Mb M1 3800 
Bel Dt P6 200 16b 4200 


Bock Uns Pol 400/ 1250. 

Back-Ups 900! Va 230V 

Back-Ups Pro 650 Plug & Play Win 95 293 
Int'l, Bock-Ups Pro 14001 230V . . . . . 658 
Matrix 5000W pret 


K«011 1980y m Sew 
Apple Newton fest " 128 ....22 
Newton Press For Win 

Power Moc 9500/132.......... 4456 
Asymetix Web 30 V1.0 Single Doc... 58 
Infomodeler 1.5 3.5 Win Clt/Svr . . . 1087 
Multimedia Toolbook V4.0 95 /Nt. . . 1080 


Bocaboord 16 Port 

Bocahub-24 Plus 10-8t 

Bocnmodem Chas w/10-28.8 Ext . . 1758 
Bocomodem PcCord 28.8 Cell Pcmcio . 348 
Bocamod Webglider 460 Ext Isdn TA. . 293 
Boconet 100/10Mb Ethernet 
Soundexpression 2. - TI 289 


Borland C++ V5. 0 Developer Sii. 
| Delphi 2 Clt/Sw Suite Win?5 /Nt. . 
| Delphi Desktop 2 Win?S /Nt 
Delphi Developer 2 Win9S /Nt 

| Parodox V7.0 Win?5/Nt 

Visual Dbase V5.5 Chent/Server 


. 433 
. 1862 


Big Axp27SMhz Ultra 64/26b . . . 4001 
Bl Axp27SMhz Uo 64/266 21" 15716 


Bhieve Eng Vé. 15 Unltd Uc NI/95. . 1277 


Computer Quick 
165 - 8th Street, #309, Son Francisco, CA 94103, USA 
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Lud 


B5 [ Tee Fan hi3 
Et "m D Fest Sci Est 
Bd Wide fait Pei Diff . 363 


154 
28.8 Spkrphone Fax Mdm Ext 220V., . 259 
Pemcin 28.8 Faxdata Pnp Win9S Comp272 
Snap Plus Desktop Video Adplr. . . . . . 631 


220V Foxprass 1000 1081 1 Line Eth 1785 
220V Lonpress 2+2 Extra 10Bt/Bnc. . 458 
Fox Press 1500 2 Line 

Faxpress 2000 4 Line 10Bt/Aui.. . . 3033 
Faxpress 3000 4 Line Eth 108t/Bnc. 3410 
Lonpress 242 Extra 10Bt/Bnc 

Lonpress 3+1 Mp 10Bt/Bnc Multiprot. 384 


171 
. 836 


Arcserve 6.0 For Ntw Unlimited . . . . 
Arcserve Win Nt V2.01 Enterprise . . . 
Arcserve Win Nt V2.01 Single 
Cheyenne Faxserve V301 10000. . 
Cheyenne an ¥301 100. 


. 6169 
671 
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"EC B | ] 
16 Port Hhewit Enh W/ ih. . 5725 
Ciscopro 4500 2Et.......... . 10554 
(pa251 1A Serial Router 

(pw21158 Etherswitchenet 15 1081. 2391 
Fosthub 100 Lite B Port 1007x .... 1184 
Fosthub 100Fx 12Pt Unmonoged . . . 6227 


12 Port 100Base-Tx Ethemet Hub. . 
Powerswitch bPort Hub sp 


. 1489 
.. 2000 
Powertope Ext 2 4 "m "^ „1129 
Powertopa Ext 4Gb Qic 
Surestore Cd Writer AXR 


1003 
4910 


Microrouter 1000R 220 Volts 
Microrouter 6 Pack HH Volts 
(FP21055 Int 2 0h si. 
(FP1080S 1MB Scsi 

(FP4207E 4.26b Fost Wide 
CFS1275A 1.27 86b ide 

4584Np 166b Int Dot Autoloader . . 
4586Xp Pes Ext Dat ar. 


, 2249 
. 2835 


Corel Cd nr (d 

Corel Drowé Full Product 

Stock Photo Librory Book& Cd . . . . . . 900 
8X Bloster Cd Tray 

Modem Bloster 28.8 Ext 

Sound Blaster Awe32 Pnp 

Sound Bloster Discovery Cd 4X Ide . , 
Video Blaster Rt300 16 Bit Rt 


. 280 
333 


1 
12-Port 100Bose Hub Profast 
1éPort Ethernet Switch 


De-1200 12Port 10Bt Hub 
De-1500 12Port a ib W/Sump . 795 


Isdn Kit Ethernet 7 24Fort24 18/11864 


Edge 3D 3400% " m 4M 

Javelin Video 3400Xi 4M 

Javelin Video 3400XI Pci 4Mb 

Stealth 64 Video 3240X| 2Mb Vrom. . 338 
Stealth 64 Video 3400 Pri 4Mb 419 
Steolth 64 Video 3400 XI Vib 4Mb. . . 491 
ipa i Vib AMb/CI we | 


3.5lp ses 4. Och T2008 Hdd 
4Gb Wide 7200Rpm Scsi Hdd 
Dec Fddi Controller Pci 
Decbrouter 9012A Enat Router 


. 50 
1943 


Fost Ethemet Pci Adopter 100Bt 

Prioris Hx 5100Mp 

Von Pe a For Wireless a 

105.66b Sc m 88 Slots. <a 30300 
172.86b Scsi Jukebx 144 Slots . . . 42536 
206b Sesi Dit "i 2 — P 4697 


Eisa 6.36b Tower 

Eiso 8.40b Tower 

Hot-Pluggable 4.36b Fast /Wide . . . . 
Pm3222/90 Eisa Scsi Raid 


Pm3222/W Eisa Wide Scsi Raid . .. 1188 


* 


* 


Delivering World Wide Since 1986 
43,000 Products — Online Ordering 


www.cqk.com 


* 


ALII 
Power Translator Pro FR/GR/SP 
Prof Tronslator Russian Dos 


Acura 2B. bc /ht .. 

Isdn System Adapter V2 
Optima 28.8 Pcmcia Morrz 
Optima V34 W/Voice Ext 


10/100 Selectable 100Vg Eso... . . 229 
2.1-Gb Hot Swap Fast ScsE2 Netsrv . 1071 
20Xt 20Gb Jukebox Scsi 

Advancestock 10/100 Lan Switch-16 5387 
Advoncestack 100Vg Hub-15 158j45 175] 
Advoncestack Router 240 

Advoncestack-24 10Bt/Smip. . 799/1084 
Advoncestock48 1081/Smtp . 1825/2078 
(1533 Dat Int 86b 3.5Hh Scsi 

(1536 Dds-] Dat Int 46b . , . . . . . A 
Color Laserjet 5/5M 6326/7761 
Copyjet Color Printer/Copier 7Ppm . . 2404 
Designjet 750C ESize 600 Dpi ... . 6439 
Deskjet 1600C 9Ppm 4Mb 

Deskjet 1600Cm 9Ppm 6Mb Net . . . 

Dual Channel Pci Disk Array 

Hp 1207 115Gb Jukebox W/ 5.26b28977 
Laserjet 4Mv 16Ppm Enet/Lalk, . . . 2893 
Powertope 4000 46b Int 

Scanjet 4S Personal 

Scanjet 4Si Ethernet 

Surastore 200Fx 200Gb Opt Juke. . 18405 


43,000 Item Catalog Program 


with Current Prices 
x FREE with Order xx 


Pm3224 /W Pci Wide Sesi Roid . . . . 1179 
Roid Tower Storage Cobinet W9 /Bay. 1561 
Smartcache 3 Eisa Ssi Sm/Fl 

Smartcache 3 Isa Sesi Sm Kit 

Smarkcache 3 Pei Adapter 

Smartcache lv Sesi Eiso-To-Wid 


Ne2000 Plus3 Eagle Combo 5Pk. . 
NeZ000Igbs 204. 

16 Port Com Sy Rj12 W/Por Port .. 2131 
32 Port Comm Svr, R12, Maxia . . . 3140 


.. 983 


Exh 10H 8505XI 140Gb Tope Autor 4733 
Eyh8205Kle Ext 3.5-76b BMm . . . 1549 
bie$700 Ent 7-146 Bn. Nu 


Persona fi d Cord Printer 

Personoplus Id Card Printer 

Pictura 310E Color Wax/Üye'Sub . . . 4262 
Primeropio Color Dye Sublmin /Wox . 1325 


(nnet32 For Wndws 95 /Nt 
Pc/Tcp Developers Toolkit V3.2... . . . 270 
Pe/Tcp Network Sw 


Colodost Digital Film Bamia 
Elite X11208 Supersize Laser 1200Dpi5929 


T1000 Travon Int Tope 
Vectra Vid Pent-166 1.2Gb-Hd 16Mb 2934 


Thinkpod 7 60Cd 

Ultrastar 2 Gb Scs2 Fast/Wide . . . . 
Ultrastar 4 Gb Scst2 Fast 

Ultrastar 5.316b Fast Scs2 
Voicetype Dict For Windows 
Waverunner 64Kint Isdn Iso 
Waverunner Isdn Modem Pemcia . 
Wireless Lon Poncio. 


.. 537 


Etherexpress 10/ 100 hi. 
Etherexpress Pro 10/100 Pci 
landesk Manager ¥1.51.......... 975 


pentium" 
PROCESSOR | 
and Pentium Pro: 100 LOW to print! 


Londesk Virus Protect V3.0 ......., 643 
Lonschool V4.0 Single 1-Doc 

Netport Express El 220V Ethernet . . . . 381 
Netport Dons Xl Ethemet........ 444 


m m W Sound .. 

Arlontis 166 W/Sound+Vga 

Aurora System Board Pent Pro 200Mhz 897 
Endeavor 166 No Snd/w Sound. 206/232 


Pre-approved open accounts for al 


Low freight rates — US and intemationo! © No handing chorge * Prices me for cosh prepoyment © 
VISA/ MC/AMEX accepted © Products may be USA versions ® Defective retums for replacement only * 
Prices ore FOB USA ond subject to change © 15% restocking charge on all nondefective retums © No returns 
on open software ® All trademarks ore the property of their respective owners 


Government, University, and Fortune 2000. 


* 


151 
193 


Zappa System Board 120Mhz 256K . . 
Zoppa System Boord 133Mhz 256K... 


Bemoulli Tronsport 230Mb Pro 561 
Jaz 16b Ext/int 3.5 Subsystem . 664/569 
Tip 100 Scsi Ext /Int 217/193 
Zip Pc 100Mb Ten Pack 


Dc 50 Oigitol Comera 

Des 420 Digitol Camera Color 
Kodok Xis 8600 Ps Oigitol Printer . . 
Ris 2035 Plus Fim pone 


. 8365 


Fotoman Pixturo Coa Digitol 
Fotoman Plus Comero Pe 
Pagescon Color Scanner . 


Smartsvite 96 Wind... 


Authorware Win V3.0 Cd 
Director 4.0 Multiplatform Cd 
Director Multimedio Studio V1.5... . 1390 
Director V4.0 Shockwave Enabled. . . . 834 
Macromodel 1.5 Mac. T 


..394] 


Statgraphics v20 sias. 


Mo Hill 3D 2Mb/4Mb Pei... 337/439 
Mga Millennium 3D Powermac 8Mb . . 842 


28.8 Cellulor Modem Pemcio Xjack . . 

28.8 Crvisecard Modem Xjack 

28.8 Pc Cord Mdm W/Xjock Cell . . . . 

Combo 28.8 Cellulor Modem 

Combo 28.8 Pancia 28.8 Modem 10b1436 
RO DESIGN | 

Cd Recorder W/26b Hd .. 82A 

CHROM Rock Maunt Sys 49 Dive, . 24953 


. 307 
3l 


Deskporte 28 r " Ext. 


Deskporte 28.85 V.34 Int 
Deskporte i +R vV 34 


Eagle Micro " y ht E12 . 
Eagle Micro Hub 24-Prt Eh-24 
Eagle Micro Hub 8-Prt Eh8 
Ne 10/100 Pci Enet Singlepa 32 Bit , 146 
Ne2000 20-Pk 1659 
Ne2000Plus-3 GOPk Enet iso8/) 6. 


199 
358 


"3910 
1991 Wav 5.25 96b Wide Scsi? . 
3243 46b 3.5In Sest? Copricom . 
3H43Woi 3.5 4Gb Wide S2. ... 


Backoffice Server 1.5... ....... 
Fortran Pewerstotion V4.0 Cd 

Nt 5er V3.5] + 10 Ct ic Internet. . . . 
Visual 8osic Enterprise Ed V4.0 Cd . . . 
Visual Basic Pro Win V4.0 Cd 

Visual Foxpro Win Pro (d Y3.0. . . . .. 468 
Mt350 Sconner Value Kit 
Penfoscpnners dnd Injector . . 


1656 
„2579 


Bitsurft Pc Term ini li 
Bitsurft Pro Isdn Modem Ext 


* 


Doc960E ICh Roid Sesi Ctt 
Doc 40E 2Ch Sesi Roid Cllr 
Doc960E 3Ch Asic Raid Cri 
Doc960S 2Ch Ext Roid Chr 
Pci 1-Chnl In Retail Box W/Cbl 
Pci 2-Chnl In Retoil Box W /Cbl 
Pci hnl In Retoil Box W/CH 


Commerce Serve y. | ay eo 


1336 
1526 
1703 
627 
807 
986 


OF x MotionS31 m Pai Dum. 
9Fx Vision 330 2Mb Dram 
Imagine 128 1800 2Mh Pci 
Imagine 128 fy AMb Pei 


Red] Q0 nx Cody. 
Siera 1.36b Pd int.. . 


iex 7 Dive 6X Gom Scsi Tower. 3538 
Plexserver W/ Px43Ce | 

Desktop Projector 2400 190 lumens 4924 
Desktop Projector 2810 300 Lome 5805 


Sotisfoxtion 500 re 
Sotisfaxtion On Demand Gold Aline. . 1424 


Fireboll 1280 Int 1 p Si212Ns . 310 
Fireball 1280 Int 1.2Gb Scsi2AV 12Ms 225 
Grond Prix 4300 4.36b Ss 

Quark Xpress V3, s — —Á 696 


ST321404 2. m ker. 
ST5108DA Int Ie LL 


Soloris 2.4 ety And Neti 3.5in his 
Solaris Wkgp X86/2.4 1Proc 


.. 308 
1250 


Fox Modem 28.8 Pe Ext, ......... 209 
Saniha V34 28. an 202/186 
Net Satstxtion "1 0 Pllse 716 
Winfox Pro v. D Win? .— M———X— 19 


5308P 24 Port 100r Hast Module . . 3473 
Boystock 1008t 12Pt Hub 
Baystack 10Bt 12Pt Hub ee 624 


E2135Mb tou Port Oe - 
j - 

Togo 1000 For Win (ea) 

Torga 2000 Pai MB Mi — 


Courier 28. 8 lat V fre 
Courier Loder Int Analog 
Sportster 28,8 V.34 Ext/Int . . 

a isdn 128K Int = M. 


o.. 0989 
..9981 | 


. 205/185 
"d 


qno) L 286 ^ 3. "4 '" 
28, BE M. 45 fa. 157/143 


U1496B 16. Bht/Bx... ..264/294 


Can't find something? We special order any product! 


Phone: (415) 861-8330 


Espanol/Francais: (415) 861-8376 


Fax: (415) 861-8380 


email: sales@cqk.com 


WE WILL TRY 1 TO MATCH OR BEAT. ANY. ADVERTISED PRICE: CALL FOR LATEST PRICING! 


WE ACCEPT PO'S 
FROM QUALIFIED FIRMS 


HOT BOX SPECIALS 


MONEY BACK 
GUARANTEE 


IBM APTIVE 256K CACHE MODULES 
$79.00 


1x32-70 72 pin 
2x32-70 72 pin 
1x36-70 72 pin 
2x36-70 72 pin 
4x32-70 72 pin 
4x36-70 72 pin 


$ 89.00 
$171.00 
$109.00 
$209.00 
$334.00 
$369.00 


CACHE MODULES 


CACHE MEMORY 


12NS  15N8 20NS 


BKx& E 5.50 6.00 550 256K (180 pin) Pipeline Burst Cache Module 
32KB 1400 2m 7.00 $68.00 
Fi "M ~- 1100 00 8.00 512K (160 pin) Pipeline Burst Cacha Module 
64Kxd - 100 » » 100 $169.00 
16Kx4 - 8.00 700 6,00 250K (160 pln) Async Cacha Modula 
128638 - 20.50 2600 2400 $79.00 
3238 p 12.00 11,00 900 
Call for SOJ Version 
individual D-RAM Chips 
MEMORY Fon m i Tar am 80287-XL 39.00 
Meg E $45 59 45 80387-16 DX 39.00 
n - - E 0 2E " n - 80387-20 DX 44.00 
EAG D | - “fæ 6i 65 gg 00907-DX (Does All) 32.00 
i - 9% * - 80487-5X (Does All) 199,00 
F Intel SX (Does All) 49,00 
1295 1185 — 895 
3B ~ Intel SL Mobil 35.00 
AS FAI NE D. 29.00 
- - 2.00 Intel 205X 29.00 
we - - 


Lowest price on Intel overdrive chips 


r 


CYRIX DRx? 386 to 486 Upgrade 
Clock Doubler 


40NS SONS GONS  70NS BONS TOONS - 
- - - 10.00 9.00 8.00 
Enid ; 9 (3 chip - - 35.00 32.00 30.00 - 
iMegx 8 (ach - - 3400 30 230 220 
4Meqg x - - 124,00 113.00 105.00 - 
16Meg x 4 (9 chip} Za - - 459.00 
79 PIN SIMMS (tis4), E00 BI. DIMMS (168 pin, 64 bit) 
BONS TONS SONS M 129, 
256 x96 1 mg $0 9900 30 iid Pn Tóm 
512x362 mg 74.00 69.00  — 6900 M zh 
1 meg x 36 4 mg 11400 — 10900 — 10900 2x64 16Meg 374.00 
HET m am pam so dxe 32Mag 734.00 
x 38 16 m j } 8x54 B4Meg 1580.00 
B x 3632 929.00 909.00 909.00 
| A UM 
x324mg i | i 
2x3 18400 — 17700 — 17200 
MEA [UA 34400 33400 334.00 SO DIMMS (72 pin) 
(dado — 999 — 9 — QU 4M 139.00 
2x32 8 ma EDO 19400 — 18900 - B reis ur ass" 
4x321 ! i 409, 
8x32 LEES. 


Programs executed ^ to 3X faster * à i object code Socompa w/ințel 

83D87-40MHz — 79.00 83D87-33MHz ~ SX Ver. — 49.00 

83587-335X - 65.00 PC Week™ aid #1 over all math chips 
5 Year Warran 


* "Alf Downward Compatible” 


MODEL 


AMT, UPGRADED AST PART # PRICE 
Bravo LC Series, Bravo MT, Bravo MS, 4Meq ri 89.00 
MS-L. Advantage Pro 0X33, $X25 8Meg " 178.00 
16Meg 87- 334.00 
32Meg  500957-005 668.00 
Premmia LX P/60, MYA/f6d, 471 007, P/60 BMeg  — 500987.003 178.00 
16Meg  501340-002 358.00 
32Meg  — 500087.0 699.00 
64 Meg 501569001 Call 
[n4 E DEM 8Meg  — 501159002 218.00 
i&Meg — 501159003 369.00 
32 Meg — 501159-004 718.00 
LIE 47504. Ed u 00780. ant ES 
b iei i 
Pam Pu dEi 1 
se] $ 
Prom. | 345/78 08513. 158]. ae Te ewe _ 
Mix ep GP TET TT. li. — — 
Hij ii 500780-001 338.00 
500780-003 3 


EH. Mes m "i 


ges 50158500 
ij SIEUT 


riri be 15, 9^0 a 


MAGNAVOX 


286/3865X-16, jo pn 4865X-20 & Nee 7 are 72PIN SIMM: 
1MEG - 59.00 109.00 BMEG - 16MEG - 399.00 


ZENITH MEMORY MODULES 


AMT. UPGRADED MFG. PART # PRICE 
7386/23, 25, 20, 33E iMag ZA3BUOME 49,00 
7386/93, 25, 20, 33E, 486/25E 4Mog ZA3800MK 109.00 


We also sell Memory for: Dell, Gateway, HP, 
DEC, Sun, Zenith, Acer, NEC and Epson 


NO SURCHARGE FOR MASTERCARD, AMEX, VISA OR et PURCHASE DRDERS ACCEPTED FROM ronin; 


SECURITY WILL 


IBM PART NO. WORKS WITH MODEL NO. 


30F5348 (512K) 30: 37,00 
30F5350 (2Meg) 30-286, 25-286, 50 MTHR BD. 91.00 
80-041 59.00 
80-111, 311-121, 321, 081, 161 58.00 
6451060 (4Meg 0-A21, A-61, 80-A31, 80- it, 80- UM 169.00 
6450604/92G7196 (2Meg) 70: 061, E61, 121, 502, 555X, 555X, 69.00 
55LS, 65.5, X-Station 120 & 130, Fn "pls, 408X z 
SEs ew Ex A21, M61, 8-21, B-81, 358X, 8515, 408%, Val Pt. 325T 59.00. 
ep 369X, 40SX, 555X, 65SX, 55LS, 6815 {i800 
Tj " 
i D al b 5515, 655X, 40SX, 354X, 35L8 t 
PSÍ & P/S1/3868X-2121 ETS 
a PIS & P/51/3868X, Modet-2121 169.00 
Wario Hte j PSI Expert, Consultant, Willow 109.00 
Ware, TL ig Value Point Pertormance, PC Server 4/66 109.00 
ga rea deg Aptiva 310, 330, 350, 510, 530, 710, 730, Pentium 83.00 
Nang m Aptiva 310, 330, 350, 510, 530, 710, 730, Pentium 171.00 
warte Aptiva 30, 330, 350, 510, 530, 710, 730, Pentium 334.00 
Ere Des ETE s fi Apthya 310, 330, 350, 510, 530. 710, 730, Pontum 699.00 
prster n Value Point Performance, PC Server 4/66 209.00 
CE EM] Valua Point Performance, PC Server 4/66 399.00 
gia resi Valua Point Perlotmance, PC Server 4/66 299,00 
EES üMeci 56, 57, 518X,90, 95, P-75, S7SLC 69,00 
Value Pont 77 4860X2, 486SX, SVA 85 
6450128/92G7200 (4M10) 578X, 90, 95, P-75, 57SLC, 56, 558LC, 109.00 


3865X, 
Mod-2123, 2133, 2155, Val Pt 77, po Bes SVRB5 
Value Point 77 486DX2, 4865X, SVR 85 
4 


358X, 40SX 

64504309267202 (8M x 57, 57SX, 90, 95, P-75, 578LC 

6454 m (4Meg ocr) ; 85XP: 95A (install In pairs 
486; OSXP: 95A (install in pairs 


51159 (8Meg "S 
9267209/4203720 n s tcc) 9595 OPT 
4Meg/8Meg/16Meg/32Me P300 Panlium 


5450120/92G7428 "i 


0761415/0761420 [ed Thinkpad 750, C, 700, C, 720, C, CL575X 175.00 
0781415/076G1421 (8Meg, Thinkpad er E 700, C, 720, C, CL578X 299.00 
B6G0095 (16Meg, 32Meg) Thinkpad 7: 559/1138 
560094 pes Thinkpad ie Seo, 355, 340, 450 139.00 
B6GD034 Thinkpad 755, 360, 355, 340, 450 289.00 
660094 eM, 32Meg) Thinkpad 755, 350, 355, 340, 450 519/1059 
8189098 (Meg) Thinkpad 500, 5100S 33 volt) 149.00 
8189099 (eMey, 16Meg) Thinkpad 500, 51068 (3.3 volt} 209/559 
79F0999 (2Meg LX40, N33$X, PS Note 93.00 
79F1000 iMey d Hc PS Noi. Tkpd 350, 35üc, PS Nott 425 149,00 
79F 1003 ens me, 249,00 
Hard Ore pma 710 Meg. 16a 5 60, 355 CanCan dta 
4Meg/16Mo9] mkpag 755 let Modules 129/548 
(am 18 Meg w/Adap we Thinkpad 755 104/597 
080378 (8Meg) Thinkpad 350, 350c, PS Note 425 279.00 
5060379 (16Meg) ues 350, 350c, PS Note 425 489.00 
B2F8804 (2M 458 e] 59.00 
9267259 (4Meg Thinkpad 7014C, S05 199004 
7261 (8Mag Thinkpad 7016, CS, Butterfly : 289.00 
tae VM. (T3Y onh} Tn dad Pia HOOO, 
H en n | ; 3 x » 
(Meg, Beg, tehen) inkptd 760 Os GR BOISET v 
Mag/18Ma hinkpad 820. Uh s 800729. 
AMog/®MephtEMeg/32Meg Thinkpad B50 spiri 
Deskpro 3888 em pe Madule 789183 
leg Bosrd/4Meg Board 119/219 
Deskpro 386 25£/20€ 1Meg Module/4Meg Modula T9158 
T Board/ 4 Mag Board 119/219 
Oaskpro 366/25, 20 Meg Madule/4Meg Module 79/169 
Deskpro Systam Pro 385/23, 486/25, 4B5/50L 2/8/32Meg 89/270/1099 
Deskpra 4/661, 4/331, 4/2518, 37331, 3/251 2/4/6Meg 69/109/209 
Deskpra “M" Senes Expansion Board OK 119 
Deskpro 450, 466, 4100, 575, 590, 5120, 5133 4fB/156/32M0g 129/238/499/595 
Deskpro XE 4335, 450, 486 2/4/8M6g ear 
Deskpra XE 560 8/16/32/64/126M6g 178/342/654/1398/Ca8 
Deskpro XL450, 466, XL560, xi566, XL575, ku] x90 Af9/15/32/64Meg 2 300 
Presario 433, d CUJV520,CD1524, 05526, COTVS28 — 4/8/18/32Meg 89171/394/609 
$60, CDS060, CD3720, by sut Cb5860 
C05920, COTV920, 924, COS924, COSH 
rosario 400 Series, 600 Series, 300 Serles /8/18/32Meg £9/106/209/30/599 
Presario CD5774, C05972, C08982, TOTOE, CD3974 (n PE bre 83/1 71/3234/699 
COS992, 7152, 7170, 7180, 9546, 6, 9548, 8, 9664 
Ptolinaa 4/255, 4/33, 4/335, 4/50, 4/68, GOS 1/248Meg . 5489103/209 
Prolinea MT 47338, 4/50, Af68, Enftanced 4/335, 4/505, 4/60, 4/68 4/81 8/82 Meg 105/203/540/609 
Prolines 450, 456, 4100, 575, 590, 5120, 675, 500, 5120 4I/t9/32Meg 109/208/349/609 
575 mint, 5100 mini, 5123 mini 
Prollant $800 5/75, 5/100, 1500R 5/75, 5100 install In palrs) 4/8/16/32Meg 89/171/334/609 
Prosignta 300, 575, 590, 500 5/90, 500 5/120 install in - 4/8/16/32Mo 8091737334/6099 
Proliant t000 5/80, Prosignia 5/60 Install in pairs) | 8/16/22/64/17. 171/234/599/1398/2000 
Proliant 2000 486/50, 5/86, 5/90, 2000R 5/66, 5/90 (instat in pairs) 8/18/22/64/128 171/334/609/1398/2900 


6, 5/90, 5/100 


4000 486/50, 5/06, 5/90, 5/100, 4000R 
4500 5/100, 4500R 5/100 


COMPAQ LAPTOPS & NOTEBOOKS 


Ento 5000 eine | °° 20152941 2812623 
LTE/3B6S/20 121125-002 178.00 
LTE LITE/20, 25, 25C 129769-002 179,00 
LTE LITE/20, 25, 250 129769- 319.00 
LTE LITE/20, 25, 256 29769- 589 00 
LTE LITE 425C/23C/25E/25L 42337 002 148.00 
LTE LITE 425C/33C/25E/251. 142337-003 269.00 
LTE LITE 425C/33CA2SE/25L 142397. 004 549.00 
SLT/286 P4 


SLT/386 
Concerto, LTE Elite 
Contura 320, 325 


8Meg 
Contura 400, 410 MR ey tte 
Contura 420, 430 4Meg/8M — Meg 
4Meg 


Contura 4/25, 4/250, 4/250% 


Aero 4/25, 4/33 ii 
190597-001 


HARD DISK DRIVES i 


WESTERN DIGITAL 


CONNEA MAXTOR 
850MB CFS 650A $489 ASOME 7850 AY $199 


850MB AC2850 $199 
b. GIG CFS 12754 259 $2616 71260 AV 259 12GG AC31200 279 
BGG — 319 186 oc — 309 156G AC31000 349 


PCMCIA VERSION 2.0 2.0 


MODEL 

5-RAM Cards 1MEG 
S-RAM Cards 2MEG 
28.8/14.4 Data/Fax Modem 


MODEL 
lee ta It 
udio Card 
Miei Combo, Sound/SCS 


Panasonic KX1.-D720 port. GOROm layer 
14,400/14,400 Data/Fax Madam po Hi 170 Mg Hard Brive paye 


Readwriter Card (15A Slot) 
Lan Ethernet (Coax); (10 Base T) Us HE: d cde bind Dive 28 
Portable CD ROM (4x) & Card xheom Combo Ethernet + "Modem 1| 28.8 Adapter 549 


FLASH RAM (ATA) 4Meg-169 — 8Meg-244 — 16Meg-399 — 20Meg & 40Meg-CALL 
A: NON ATA-CALL : , = 


CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9-4 PST 


All products brand new & guaranteed « We buy excess 
agama are registered y with Pu il "es. 


SECURITY WILL CALL WINDOW NOW 
OPEN! NO SURCHARGE FOR MC, 
VISA AE & DISCOVER 


BATTERIES 
* x CALL FOR NOTEBOOK AND LAPTOP BATTERIES * x 


. TOSHIBA LAPTOP MEMORY 


‘MODEL — - . UPBRADED MANU. PART & PRICE 
T2000SXE/22008 X/T1800, 1850, € 2MegM MegiaMeg PO-PAZOOOU 69169319 
Y21000, 2105, 2190, 2158, 24140,2115 — AMeg/8Meg/16Mag/24 fe: 154/299/569/899 
T4400SX, SXG T6400, T6600 PC-PA2004U 189.00 
T4400SX, SXC T8400, T6500 d PC-PAZ005U 379.00 
T44005X, SXG T6400, T6600 16Meg PC-PA2010U 689.00 
T4500, C, T36, 4700, 11900, C, T1910, 11850 (3.3 v) 4Meg PO-PA2012U 157.00 
T4500, C. 14600, T4700, 71900, C, T1910, 11950 (2.3 v) BMeg PC-PA2013U 289.00 
T4500, C, T4600, T4700, T1900, C, T1910, 11950 (3.3 v) 16Meg PC-PA2014U 569.00 
T4700, 4800, 4850 (Hard Drive} 524Meg/710Meg71.3 Gig 7349891149 
THGOCT. T2400, T3600 AMo9/8Mag/16Meg PC-PAZOISU — 179/349/618 
THOT 32Meg 1549.00 
T31005X, T32005X 2Meg PC15-PAB30BU 109,00 
T31005X, T32008X 4Meg PC15-PASSIOU 189,00 
T600, 610, CT BMag/16Meg/32Meg 299/585/1159 
T700 BMeg/16Meg/32Meg 949/649/1 299 
T400C5, 400CUT BMeg/16Meg/32Meg 2995651159 


NOTEBOOK, LAPTOP MEMORY 


MANU. PART # 3 PAICE 


9/139/264 
130/268/524 
18926852 
| S x 
«BRL i 
' 501255-001, -002 130/534 
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' potes 139/019 
l 1318-001 149/519 
soa (CM for othar Globalyst) mon a i 92Ay524 
TENIS a -E PEC 37651 Ei 
Rear Eirto Fi ° " 23050-00100 sam 
"hes i 138548 
amr. ead Hes 139/283/549/8343 
[7-7 m Std 
mn 129/289 
Coser Using DAT 139289578 
eee 133209548 
Del Limrz Dp MC MEX 139/280/549 
Dri Lisin OF ak og arte 139/548 
Ct Lee, tp ik 139/548 
eus. Boonton Dl ; 139/209/549 
pne qon E 
cedes] E 139/202/518/609 
nni 13926049 
Les deter l a 
m PIENE $i 89.00 
xb Ud rum 148/524 
iiny 2305: |: 159/758 
ete bo ped — 
o i a aiti 
HE D rere 
dc iu 
—- É; TE ] eed 
Miyami | 286, 3868X tags 
Timi Moa fey Se: d 14924549 
Mbl Me Ip 14 j: 
ice: ors [mi Pa H 149/289/543 
eh : ELIT — umo i328 
= dp im Jg TMyTS6/793 
!'E Pana 
thas tto AAA 
Pica B USC 1H 286, 386SX 109/179 
mI : 
bees at ls cr CF-BA18S an 
Fit I? cr 140/549 
iem mpc-hememg ree 
hU S O5 5 NE bards 
Shame TET ET TRE EE EET 3 149/559 
Dur Es 130280549 
piera LITT 139/289/540 
LE RT X «0001 79.00 
rH Tuning KE 2566996-1 84.00 
T] ar. Trao 159/753 
14 189/750 
eren a mof md 
n ETT 69.00 
a ME M 
pem Lm Tm 
A md usd 
Ion dn m 243001 $0 
tat Mae Spor 5. SII DOR 020 EHH : mw 8800 
Mr NM MEM 
_ Evie pan ZA-180-86/ZA-180-87 89.00 
th. TR EN MT dk 139.00 
rm tay Be tispake eed 149/279/549 


LASER PRINTER MEMORY UPGRADES 


AMDUMT UPGRADED OKBd 28k 1 2 3 35 4 5 6 é W 0 
Canon LBP 430 - - 0 - - - Ø = -- = = 
- - - fü - - 8B = - 1% 39» 88 
Canon LBP4, 4L Ito, dplus - - 19 Ñ - = - = ~ = e = 
Epson 6000, Action Lasar - - © A - -23 - ~- - = = 
Epson Action Laser nw. 1600 - - 68 MW - - 9 - -19 - 
Epson Action Laser Il - M = 73 - -M - - = = 
Epson 6000, 1800, 4000, 41 - - B -173 - = 22 - Cal Cab Cab 
po 1000, 1500, 5000, X^ - - -= 109 - - n - =- = = > 
HP $ if 3P, 2P 2P« - - = H ~ =~ 1 - - - - = 
HP 4, 4M, 4S], 4SIMX - - - 58 - -109 = + 29 - - 
4P, APLUS, 4MPm 1600, 1600CM — - = = = -H - += 18 - = 
P 4L - - $ č e 2 - o - - - c - - 
HP 3SI - - B - - = 19 - -29 - - 
HP 4S! - - - 8 - -W - -M - - 
PSL - - 58 588 - -WW - - B - -= 
HP5P - - - 8 - -18 - =- 17 W - 
HP Design Jet 600, 650, 2 - - = ~- «= 9 - -M - - 
HP 500, 5000, 519,550,560 — — 4 - —- o - o - - - 2 - - e 
HP Deskjet 12006, 1 - ~ =» $8 - ~ 018 - - 29 - - 
HP Paintjet XL300 54 = = = = =~ BH ~ ~ 8 08 - 
lp m a ur - - = = e 139 “a - = = = = 
IBM La Laser red 4079 - - - 8 - = 9 - -M ~ - 
Kea LP- - - 19 109 29 - - - = - = - 
[iet Optra LLX R, 2 - - = e ~ — B$ =| = Wi We 699 
Lexmark Valuwtiter - - 4 @ - -WÑ = = = = = 
Lexmatk Winwtiter 200, p 600 - ~ 4 68 - -WW - =~ - = = 
NEC 90, 290 - ~- -U - = = = = = - - 
Lies 8? - =-~- =- DM = © = = LLL >= 
Oki 4 - - =- Ý - - - =- = = = 
Ok 4E. 400EX, 410E, 410EX -= -~ 69 129 169 ~ 219 - č ~ - = = 
Oki 836, 840 - - -W - - = = © - - «= 
Packard Ball PB 9500 - - -V - - @ T7 => = = >= 
Packard Ball 9815 - - -13 - - 2 - - - - - 
Panasonic 4420/44501 - - =- 7% - -8 - = + + = 
Panasonic 4410/4430 - - -NH - - 19 ~ - - = >= 
mur Hi - -M č > - č a = = = - o - ç >= 
Panasonic 4400/5400 - - 89 129 - = 29 = + += - - 
Panasonic 4440, 5410, 6 - ~ 8 6 - = 28 - = = = - 
Sharp 9400, $460, 9600, QUE - - 89 490 - «~ 29 - - - = - 
Sharp 9500, E, H, 9700, H - - 78 = = = BY - - - - - 
TI XUPS17/PS35 - - 499 čá ~ - = = + = = - e 
Ti Mri FE Poem Pool ~ - B 1399 - - 29 - - 48 + - 
TI Miceowsiter - - 79 198 - č ~ - - - = = - 
H.P. COMPATIBLE FONT CARTRIDGE 
M cones Bar Code en am 9.00 
DES ue a tog Dk! denm 00 
IBM "s 4019F NT CARTRIDGE 209 Fonts, Turbo 05.00 
TURBO 25 3 Comparable to Pacific Data's 25 CARTRIDGES IN ONE!™. 143 
Fonts t. with Epson Action Laser I! and all HP Printers)... 69.00 
TURBO: CRIP 109, 109 Scalable Fonts to Any Point Size gs D, 3, 3D, 3P, 2P, 2P4....149.00 
Ium. 109, 109 Scalable Fonts to An - Size 79.00 
TAX & FINANCE FOR IBM "dn 4018E, 402! A 39.00 
TAX NANCE CARTRIDGE........... 84.00 
DKI 400, 300 41 fonts, 11 MR... 69.00 


Prices & Availability 


3726 s» 


(US and Canada) 1985 


PRICES MAY FLUCTUATE. CALL FOR LATEST PRICING!! 
Circle 138 on Inquiry Card (RESELLERS: 139). 


310-539-0019 


Mon-Fri, 8:00 a.m. to 5:00 p.m. PST 
FAX: 310-539-5844 


CALL WINDOW Sat. 10:00 a.m. to 12:00 noon 


Subject to Change 
Without Notice 


NOW OPEN 


PC DIAGNOSTICS THAT 
REALLY FINDS THE BUGS! 


The Troubleshooter™ is the 
most advanced PC diagnostic 
software available that really 
finds the bugs. The Trouble- 
4 shooter bypasses 0/S & tests all 
Aw major hardware components 
me directly for true accuracy. Works 
with Windows, Windows NT, 

= Windows 95, Novell, MS DOS, 
052, etc. — fully 0/S independent. Loaded with all the 
tests you'll need to accurately isolate the source of PC 
or File Server failures. Priced far below all competitors. 
Call now for full list of latest features! 


#1 WINDOWS 
T ENG TOOL! 


Skylight™ is the #1 rated Win- 
dows diagnostic (PC Magazine) 
that tunes, optimizes & trouble- 
shoots Windows for maximum 


^ t E 
Te : v ee 


speed and performance. Edits 
all .INI files safely. Graphically 
displays how Windows is using 
memory, system resources, 
system metrics, G.D.I. | zf 
heap usage plus much more with hundreds | = 
of reports! A must for all Windows users! k 
Call now for full list of features! 
CHOIC 
BUILD YOUR NEXT 5 
hihaan I 
LANDesigner™ is the first 
network design software that 
makes creating and installing a 
network easy, fast and inexpen- 
sive! Exposes protocol viola- 
tions. Issues warnings where 
designs lead to spec violations, 
installation problems or outstrip 
site power and cooling. Provides 
reports for bill of materials, installation sequence, instal- 
lation time estimates, tool requirements, spare parts 
inventory, site energy, HVAC infrastructure and much 
more! Call today for full specs! 


EN The first interactive Computer 
Based Training (CBT) program 
to fully prepare you for Novell's 
CNE exams. Fast, effective and 
convenient training for anyone 
wishing to become a Certified 
NetWare Engineer. Study at 
home or work at your own pace. 


—_ and practice everything you'll 
need for full NetWare certification. Call today! 


BECOME A CNE..FAST! 


Our CNE CBT allows you to learn 


GET DATA BACK 
FROM CRASHED DRIVES! 


RESCUE Data Recovery Soft- 
ware™ is the only program to 
easily recover lost data from 
crashed floppies & hard drives 
even when DOS can't read 
them! RESCUE recovers data 
other recovery programs 
cannot. RESCUE automatically 
recovers DOS & Windows files 
including data from compres- 
sed drives. Be prepared for any problem. RESCUE is the 
insurance and security you need to safeguard your valu- 
able data. Call now! Don’t wait until your data is lost! 


FIX OR INSTALL ANY 
HARD DRIVE...FAST! 


e y DrivePro™ provides fast, pre- 
ÁRrivoPro 


cise installation and mainten- 
ance for any hard drive. Over- 
ride BIOS limitations for user- 
definable drive types. DOS 
format any size hard drive in 
under 30 seconds. IDE drives 


Allows use of IDE drives with 
MFM/RLL or ESDI drives in the same system. Retrieves 
manufacturers' recommended specs from the drive 

itself, plus much more! Call now for full list of features! 


VITAL HARDWARE SPECS 
AT YOUR FINGERTIPS! W 


The Micro House Technical cs 
Library" on CD-ROM is com- 
piled from over 50,000 pages of 
technical hardware manuals! Con- 
tains complete configurations, 
specifications, diagrams, settings, 
component locations and other 
vital hardware technical informa- 
tion all at your FE 
fingertips on CD-ROM. Includes main Lo. = 
network interface cards, hard drives, control- 
ler and 1/0 cards, A must for any service Ton 100| Best. 
department. Call today for special pricing! © 'Roms| of “94 


MICRO HOUSE 
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installed in less than 60 seconds. 


RESOLVE ANY IRQ OR 
A CONFLICT. ..10076 


The Discovery Card™ is the 
first tool to accurately resolve 
any IRQ or DMA conflict in 
less than 5 minutes. 18 L.E.D. 
lights (11 for all interrupts and 
7 for all DMA) immediately 
report actual usage thus 
saving time when configuring, 
upgrading or debugging PC's. 
Software alone cannot detect DMA usage and is often 
wrong when reporting IRQ conflicts! Call now, save 
time and end the frustration! [Se 


—. —— 
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our diagnosti 


The Alert Card" js the mi 
add-on card that monitors and 
diagnoses power and temper- 
ature changes in a PC or File 
Server. L.E.D. lights and an 
audible alarm alert you 
whenever a system's power or 
temperature goes out of a safe 
operating range. Ideal for 
troubleshooting hard to find intermittent failures in any 
PC. A must for every file server to pinpoint problems 
before they occur. Call now for complete specs! 


DEBUG ANY 
e PCS FAST 


# Don't throw away expensive 
=" 7 motherboards, use PocketPost™ 
4 to debug dead PC's. Feature 
packed diagnostic add-on card 
displays BIOS POST codes and 
.' 4 tests 9 critical bus & clock 
1.4 | signals. 300+ page manual has 
| all the BIOS manufacturer 
codes you need to isolate the 
source of failures. Includes detachable logic probe for 
optional component u testing. 2 he and start 
saving money! Pinpoint any PC failure. An an nazi ng 


Free Technical Support e Next Day Shipping e Performance Guaranteed 
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MasterCard 
mme | 
VISA 
[ | 


International: (813) 539-7283 * Fax: (813) 531-0200 


AllMicro,Inc. + 18820 U.S. Hwy. 19 N, #215, Clearwater, FL 34624 
AllMicro Italy: 39-2-891-0832 *AllMicro South Africa: 27-11-823-5121 *AllMicro Germany: 49-89-272-5802 


© 1995 AllMicro,Inc. Fix Any PC Fast, Rescue Data Recovery Software, The Discovery Card, The Troubleshooter, LANDesigner, The Alert Card and AllMicro CNE Self-Study 
Course are trademarks of AllMicro,Inc. All Rights Reserved. Other names are trademarks of their associated owners. Specifications subject to change without notice. BM 
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"Defacto RAID 
gh-Performance SCSI RAID Systems 


e€060€006€0000090000909000000000000900905050959505050505950550500557055555050525050520700029252590 
* Fast & Wide SCSI II * Downloadable flash firmware 


* RAID levels 0, 1, 10, 3/5 * Remote alarms, configuration 
& monitoring 


Discover the best RAID price/per- 
formance in the industry. Raidtec 


* Programmable RAID Level 


is the affordable, open, SCSI-to- selection * Environmental sensor ports 
SCSI hardware RAID solution for * On-the-fly hardware parity — * "Hot Replaceable” disk drive 
complete data protection. Ideal generation eliminates read, bays & power supplies 


modify, write-back 


performance overhead * Single SCSI ID 


* Solid state load sharing power 


for mission critical applications, 


document imaging & multimedia. * Single ended or differential 


" subsystem 
It's time to re-visit the | ' M en cuffie) panel status 
— * Rackable, display 


wallabiity ^ ER 


storage. Contact 


Jl stackable 


| THE STANDARD IN ADVANCED MASS STORAGE SYSTEMS 


a Raidtec USA Raidtec EUROPE 
Raidtec today at mu 105 Hembree Park Dr.» SuiteC Glen Mervyn House * Glanmire 
i Roswell, GA 30076 Cork, Ireland 
(770) 664-6066. Tat [770] 864-8055 Tel: (353) 21-821454 


FAX: [770] 664-6158 FAX: (353) 21-821654 


with a Rose keyboard monitor switch 


| A. Streamline your computer room by reducing excess equipment. 
Call today for free catalog ^ Access up to 256 CPU's from a single keyboard, monitor, and 
: Een RR 3 mouse. ServeView is our best-selling switch, has every feature 
4 Keyboardivideo control you can imagine, and installs in minutes. Compare price, fea- 


600-333- 9343 tures, performance, quality, and support and you'll find Rose 
~ Come see us at can't be beat. 


_ ITEC EXPO, Houston TX Booth #137 i © e» NOSE 
“P.O, Box 742571 € Houston, Texas 77274 Call us to discuss your application ve AY 
TEL 713/933-7673 € FAX 713/933- 0044 or to receive your free information kit. 9) ELECTRO NICS 
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Add Four Comm Ports To 
Your Laptop 


Wn ' 


With One Small Card 


An expanding new world of communication for laptop and portable 
computing can be found through a new and innovative PC-card from 
Quatech. The QSP-100 has four RS-232 asynchronous communiciation 
channels accessed via four separate D-9 connectors. 


Ideal for multi-tasking environments, the QSP-100 is powered by 16550 
UARTs allowing for a maximum baud rate of 120K. In order to minimize 
resources while communicating to multiple devices the QSP-100 requires 
only one hardware interrupt. For information on this card and other innova- 
tive PC-card products please call 800/553-1170 for a free catalog. 


Circle 166 on Inquiry Card (RESELLERS: 167). 


Factory Data Collection 


Lh 


The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


COMPUTERWISE. 


302 N. Winchester « Olathe, KS 66062 
913-829-0600 * 800-255-3739 « FAX 913-829-0810 


Circle 170 on Inquiry Card. 


PROMOTION* : 
$199 SPORTS 
‘399 6 PORIS wa 


» Faster than 16550 
multiport cards 
-115 Kbps 
» ISA and PCI available 
- One IRQ per board 
» Full modem supported 
» 4-32 ports per board 


CALL 1-800-88-CYCLADES 
or salesQ cyclades.com 


*Call for Details 


Ema Cyclades Corporation € Fremont, CA 94538 
CYCLADES Tel: 510.770.9727 FAX: 510.770.0355 http://www.cyclades.com 
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Videx manufactures portable, 

durable, and programmable data 

collectors for applications such as: 
inventory œ warehousing 

e security — » asset tracking 
field inspections 

and virtually any application 

requiring data collection at the 

work site. 


as 


Cast-metal cases protect the 
products and allow them to 
work reliably in harsh 
environments. Each is 
designed to fit in the palm 
of your hand. 


Call for a free information 
kit today! 


1105 N.E. Circle Blvd., Corvallis, OR 97330 
541-758-0521 * Fax 541-752-5285 — 
http://www.videx.com 


[ Videx | 


Videx, TimeWand, DuraWand, TouchProbe, and OmniWand are registered trademarks of Videx, Inc. GCOS5B2 
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RS-232/RS-422/RS-485/Current Loop Sez ate 
Yes, Single Card Does It ARE- 


* Uses standard RS-232 commands - 
no special drivers needed 
* Automatic data flow control i 
* 16550 UART with 16-byte FIFO bullezdli.... 
* Transmission speeds up to 115K bps dka ae 


* Complete RS-232 modem control sj 
e Supports 2-wire or 4-wire operalix 
for RS-422/485 = 
* Both DB-9 and DB-25 connectors include n) 
* PC-ComLIB software included, but not necese miiia- 
* Multi-pori cards also available Part # PCL-740 
750 East Arques Ave., Sunnyvale, CA 94086 


ADVANTECH. Tel. 408-245-6678 * Fax. 408-245-8268 


Home page: http:/Avww.advantek.com * e-mail: info@ advantek.com 
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> The Right Tool 
. for the Job— 


Build powerful CTI 
applications with the 
> new Challenger 


Telecom Series 
w/ DSP Technology 


Pick the voice board with power. Our sophisticated 


or 8 port models provide the best tools for 
building success. Used in applications such as: 


* Tele-conferencing 

e Telemarketing 

e Auditex 

© TI/E1 Interface Support 


e (all Logging 

e Int’! Callback/Debit Card 
* Voice Mail/Messaging 

e Automoted Attendant 

© Fox back/On-demand 


Get on board Computer Telephony Integration 
(CTI), the fastest growing technology segment. 
all today for more information! 


Tel (703) 648-0585 
| — Fax (703) 648-9430 


CHOICE] Email newvoice@ planetcom.com 


Circle 181 on Inquiry Card. 


A; a leader in Computer Telephony 


Integration platforms, PIKA is not only 

redefining technology standards but also the 
standards of vendor commitment to CTI soft- 
ware developers. 


Contact us to find out about our latest offer- 
ings of InLine developer kits for DOS, 


Windows 3.1, Windows'95, OS/2 and NT. 


155 Terence Matthews Cres, Kanata, Ontario KOM 2A8, Canata 
Tel: +1- 613- 591- 1555 Fax: +1 -613 - 591 -1488 Emailpika.info@pika.ce 
Circle 178 on Inquiry Card. 
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4 8 HIGH SPEED CHANNELS 

/ BUILT IN FOSSIL DRIVER AND 
BUFFERS 

/ GUARDIAN WATCHDOG CIRCUIT 
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BS VORLDGROUP 

4 FULL 10 CONDUCTOR RS-232C 
INTERFACE 

4 DATA RATES TO 115200 BPS 

4 PERFECT FOR $YSOPS - BBS & 


INTERNET CONNECTIVITY! 


TE = Hardware & Software 


Voice - (601) 467-8048 
ax - (601) 467-0935 BBS - (601) 452-0058 
_ E-mail - spot@gtek.com or Fido 1:3604/18 


be he Visit our new HomePage: http://www.gtek.com 
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FROM ONE KEYBOARD, MONITOR A AND MOUSE 


MasterConsole® 
ive s tin ne anda noney 
* 2-64 ey 
* Any mix of PCs; 
PS/2 & Serial Mouse 
* Add Mac & Sun 


* Keyboard/Mouse Emulation 
* AUTOSCAN™ 


* Front Panel & 
Keyboard Selection 


* Remote Access to 150' 

* Desktop or Rack Mount 

Come see us at COMDEX/Spring June 3-6, 
Chicago, Booth FWIII8 

and at PC Expo June 18-20, New York 


a F à P" | TaY f 
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RCI Europe (31)-10-458-6673 RCI Taiwan: (886) 2-218-1117 
fax (31)-10-451-9610 fox (886)-2-218-1221 
Call RCI for local phone numbers of international Dealers in: 
Argentina, Brazil, Chile, Denmark, Finland, France, Germany, 
Ireland, Italy, Japan, Korea, Lebanon, Mexico, Netherlands, Slovenia, 
Switzerland, Syria, Turkey, United Kingdom, Uruguay 
International Dealers Inquiries Welcome RCI 
RARITAN COMPUTER, INC. (908) 874-4072 Fax (908) 874-5274 
10-1 Ilene Court, Belle Mead, NJ 08502 m sales@raritan.com m http:/Avww.raritan.com 


30-DAY MONEY BACK 4 ;UARANTEE FULL 1-YEAR WARRANTY 
Circle 179 on Inquiry Card (RESELLERS: 180). 


STARVIEW eun 


" jr, Ke | j i 
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Supports SVGA, VGA, and Multisync Monitors 
* Keyboard or pushbutton CPU selection 

» Autoboots Keyboards and mice (SV421) 
* Cascadable 


[$349 | 
| Svazi | P$/2] «4 | 64 [$349 | 
[$Vi02 L AT | 2 ] B [$259 | 


" ' Listed Price Applies to CSA/UL model 
USA/Canada: 800- 265- 1844 (ext. 231) 
France Office: 0-590-3661 / UK Office: 0 
Fax: one 455-9425 / Internet E-Mail: pet S — com 


httip:/www.startechcomp.com 


ane | . Bcc c Distribution 
COMPUTER PRODUCTS use Fax or Internet 
USA * Canada > UK © France or Call: (519) 455-9675 (ext. Bcc c 
Netherlands * Hong Kong Visa/Mastercard/American Express 
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Is it too much 
to ask for 

a single 

CT developer's 
kit that 
includes 
everything 

I need to 

get started? 


Apparently Not. 


Are you a Computer Telephony Developer? 
Then get the Visual Telephony Developer's Kit 
from Rhetorex . It contains everything you 
need to start developing Computer Telephony 
applications such as voice mail, telephone 
database access and LAN-based messaging. 
With hooks to plug telephony into your appli- 
cations using powerful visual languages like 
Visual Basic and Visual C++, the Visual 
Telephony Developer's Kit makes Computer 
Telephony application development faster and 
easier than ever. And here's a feature you'll 
come to appreciate: scalability. Any Rhetorex | 
application you develop for Windows ‘95 runs | 
in larger, client/server Windows NT environ- 
ments, automatically. 

As a bonus, the Visual Telephony 
Developer's Kit includes sample versions of red 
hot Windows ‘95 telephony development tools 
and applications from our Team Rhetorex part- | 
ners. 

As with all Rhetorex products, the Visual 
Telephony Developer's Kit includes the best 
technical support in the business. Technical 
support that's fast, efficient, and free. So give 
us a call at (408) 370-0881. Hook up with the 
Rhetorex Visual Telephony Developer's Kit. 
And get your applications talking, today. 


Computer Telephony Starts Here" 


Rhetorex, Incorporated, an Octel company 
! 151 Albright Way * Los Galos, CA 95030 
= Tel: 408.370.088] * Fax: 408.370.117] * http: //www.rhetorex.com 


AN trademarks identified by the ™ symbol arc trademarks of Rhetorex, Inc. AB other 
trademarks belong to their respective ownen, © 1996 Rheiocen, Inc. All rights reserved. 
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LET ee COMPUTER DO THE TALKING! 


B Tuo Attendant 
Bi Unlimited Audiotex 
Bl Voice Mail 


9 | AAi 


ICC/ TAA |l al 
integrates major voice/fax applications plus 
program control into one full-featured high 
performance software. PC-AT/386/486 based. 
Menu driven. Easy to use. Full support for e 
Rhetorex, New Voice, Dialogic, Bicom, Pika, TTI k Talking Yellow pages 
and Intel voice and fax hardware. Supports up mar 
to 32 voice lines and up to 8 fax lines. E Tele keting 
Hardware -Software re 4 B Fax Mail 


ll Fax-on-Demand 
NU | E Fax Broadcasting 
o us (818) 368-7959 BI Date/Party lines 


10801 Bismarck Ave., Northridge, CA 91326 USA B Int'l Call Back 


(Resellers/Dealers/OEMs/Private labels are welcome) 
Circle 176 on Inquiry Card (RESELLERS: 177). 


Fax-on-Demand lines: 818-368-4566 or 
818-368-8848 


"c" B 


Im mn a frend for diner 
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^ Voice Mail 


PC-BASED g VOICE MAIL 


Cart Processing TEMS. 
OVER 200000 SOLD IH 75 CouHTOGS 
TARTS aT o 5.20*« px? 
PURA ar ddp E TR 
f 1 i gu iras mg cr iG " 
Wears fupe! ^ ry 
uJ k ri 


zn 


b 
: re 3 
WORE OSE HO R e! 

JJ Was ATLANTIC AVE, ALAMEDA CA SCE | 
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ZENE Strength PC Solutions || 


B Rack Mount Products 
M e Rock mount Systems - 386 to Dual Pentiums 
* Rack mount Chassis - Up to 20 Slots 


les Design & Modificofions available ... 
* Rock mount Monitor - Up to 20" ga 
Rock mount Cherry 101 Keyboard p 
e HDD / CD-ROM Enclosure - Hot Swoppoble 
e NEMA 4/12 Workstation 
Single Board patel oy 
. 185 ‘466 Pentium SA / FIAS / VESA / PCI 
e Passive Bockplones - from 3 slots to 20 slots 
Segmented Backplane Avoilable 
VISIT our World Wite Well 
http:i'www.appra.cam 
E-Mail: appro dt appro.com 


20 Slot Hot $wap Redundant P$ | 
800-927-5464 

408-452-9200 « 408-452-9210 FAX 

In-House Desigm & Mannfactering | 


Call or Fax Full & ati 
S032 Bering Dt « San Joga, CA 851 5! 


"Y PC-IN-A-BOX 


OEM SYSTEM *499* 
1 Portable system with CGA LCD. 
Í Run DOS applications from ROM. 
C&T F8680 (286 eq.), PCMCIA. 
— IMB RAM, 1.5MB FLASH, 
3 serial, 2 parallel, clock, battery. 


800-505-6749 
Fax 303-786-9983 
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+ Rackmount PCs for Pentium/486/386 SBC 

e Onboard Full Function with PCI Bus SVGA/SCSI 
e Rackmount Monitor & Keyboard 

+ 4,6,8,12,14,20 Slots PCI/ISA Bus Backplane 
e Hot Swap, Redundant P.S. Available 


iom 


Call for a Free 

200 Page Master 
Catalog for your 
Rackmount System 
integration. 


AXIOM TECHNOLOGY, INC. 
137941 Roswell Ave., Unit D, Chino, CA 91710 
& Tei: (909) 464-1881. Fax: (909) 464-1882 


Circle 193 on Inquiry Card 
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Ag 


Bi 


Computer 
. Systems 


| 1 ue ° Completely Configured Systems 
ies ae " © Rackmount System Enclosures 


ENCLOSURES tor 386, 486 = = i) i= to um @ HET U/I2 Industrial Workstations 


386 to Pentium CPU Card; Monitors © Monitor Enclosures 


& Pentium" Processors | mln ' gll ISA/ EISA/ VESA/ PCI boards ° Heyboard Enclosures 
3 “J ‘Single Board Compilers 
KEYBOARDS x 4 to 20 Slot Passive Dachplanes 


MONITORS | eo “For more information 
(REE ay eg i BOCIH7OO-8585] 
DRIVE ENCLOSURES DESEE . Em 2 à 
- cil Hot Swan Redundant PS http://wwwsiliconrax.com 
PC Enclosures aif ILESE] avi) in 8/14 or 20 Slots E-mail: siliconrax@info.com 
from $300 "gi as d Tel. 408-720-1090 Fax 408-245-2570 
Monitor: m Circle 192 on Inquiry Card. 
| 10° Super VGA 
| Color from $650 


| Keyboards: 
Drawer, Shelf & > BUILT-IN 10" COLOR SVGA 


5 Panel from $85 SORY TRINITROM MONITOR 
Excellent Air Flow & Cooling "eser 


Accepts Most ISA, EISA, VESA, PCI Motherboards & Passive Backplanes B SLOTS NOTHERBOARD AND 
Rack & Desk Models © Up to 20 Slots * Rugged, Modular Construction PASSIVE BACKPLANE 


200, 300 & 400 Watt Supplies, UL, CSA, TUV © Made in U.S.A, > $¥5.25", 143,5" OPEN ORIVE 
SLOTS AND 1X3.5" HDD SLOT 


> SEPARATE MAIN POWER AND 
sum INTEGRAND — 
2 ay > 200, 300 WATT PS/2 STYLE 
| Es i Imm — INZREREREZNMEXELLEN ESEARCH CORP MEME 
or applications 8620 Roosevelt Ave. « Visalia, CA 93291 j pa nig e T AT 2000 | 
assistance: ae) Irans nc. 
i 2 09/ 65 1 r 12 03 FAX 209/651-1353 OPTS ORN 2 a storage system company 


| KEYPAD 
| PC™ IBM » Pentium® is a registered trademark of Intel Com. » 
Drives and computer boards not Included. OPTIONAL TOUCH SCREEN 


11606 E. WASHINGTON BLVD, SUITE F , WHITTIER, CALIFORNIA 90606, U.S.A. 
TEL: (310) 908-6814 » Fax: (310) 908-6819 
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U.S.A. Made Rackmount Soluti 


| Over 40 models, sized from 1U through 6U, 17" to 
24" deep, plus rackmount switches, monitors up 
to 20", & keyboards with or without trackballs. 


QTY. PRICING FROM $138. 
* 5 to 20 slot segmented or unsegmented 
passive backplanes w/ or w/o PCI slots. 
* Complete line of 486 & Pentium slot 
boards & motherboards up to 200 MHz, 
including Intel's full line, 


A.C. OR 48V 

HOT SWAPS 

UP TO 800W LI 
Customized Colors Available 
TRI VALLEY TECHNOLOGY, INC. 


A large variety of 
SBCs in stock 


" : : VISA ' 
for fast del ivery 4569-A Las Positas Road, Livermore, CA 94550 & M/C ! 
Call for our | VOC:510447-2030 * FAX: 510 447-4559 * www.rackco.com accepted J 


Rack Mount Catalog 
^ COMPUTERS 


/ ENCLOSURES 8 BIT, 250 MSPS A/D 


^ 486 AND PENTIUM CPUs 
^ UP TO 150MHZ SPEEDS 
^ PCISCSI INTERFACE 
E-IDE INTERFACE 
| ^ SVGAVIDEO OUTPUT 
^ DUAL SERIAL PORTS 
/ ISA & PCIBACKPLANES 


RECORTEC 


Circle 185 on Inquiry Card. 


Card 
^ KEYBOARDS 60 MSPS A 

/ MONITORS 
^ PRINTERS 


/ CUSTOM DESIGNS 
FECORTEG 


PCI BUS 
Available!! 


CSLITE — 8 bit, 40 MSPS $595 
CS250 8 bit, 100 MSPS $3500 


CS2125 8 bit, 250 MSPS $4995 


1290 Lawrence Station Road 1290 Lawrence Station Road CS1012 12bit, 20 MSPS $4995 


Em Sunnyvale, CA 94089 Sunnyvale, CA 94089 : CG6012 12 bit. 60 MEPS A 
= e-mail: recortec @ ix.netcom.com e-mail: recortec @ix.netcom.com x 5610 Bois Franc, Montreal, QC, Canada H4S 149 
m RackFax™: 408-734-9374 RackFax™: 408-734-9374 1-800-567-GAGE = facwta 337.8411, BBS: 614) 3974917 


Circle 186 on Inquiry Card Circle 207 on Inquiry Card. 
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Rackmount PCs 


Industrial PC Chassis 


Industrial Workstations 


Panel Display PCs 


Pentium/486/386 CPU Cards 


RS-232/422/485 Interface _ 


Call 800-800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 


ADVANTECH. 


750 E. Arques Ave. 
Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 
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DAQValue" 
Portable Data Acquisition 


Performance and Portability — 
We Give You Both. 


DAQCard" Series DAQPad" Series 
| © Six Type Il e Parallel port = 
interface | 


cards ¢ 100 ksamples/s m=! 
e Up to 100 * 12 or 16-bit — 
ksamples/s resolution 
¢ 12-bit resolution * Analog, digital, 
* Analog input and timing 1/0 
and output * DC power, optional 
| * Digital 1/0 battery pack 
| andtiming I/O Software 
SCXI Signal * NI-DAQ” driver 
8 Conditioning software for: nus 
2| e Parallel port am: ~ LabVIEW" 
or PCMCIA ajili - LabWindows/CVI 
interface wah - ComponentWorks 
¢ Expandable to ~~ ~ Basic, C/C++, 
384 channels Visual Basic, Pascal, 
lx -4 «DC power, optional and many more 
| | battery pack LG 


Ee 


Call for FREE DAQ Designer~ Software 
(800) 433-3488 (u.s. and Canada) 


NATIONAL | 


INSTRUMENTS 


The Software is the Instrument* 
U.S. Corporate Headquarters * Tel: (512) 794-0100 e Fax: (512) 794-8411 
E-mail: infoGnatinst.com e WWW: http://www.natinst.com 


© Copyright 1996 National Instruments Corporation. All rights reserved. 
Product and company names listed are trademarks or trade names of their respective companies. 
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Earr 


PCMCIA™ or parallel port 
12- or 16-bit, 100 kHz or 1 MHz 
up to 256-channel expansion 


measure thermocouple, RTD, strain- 
gage, accelerometer, high-voltage, 
high-isolation, & other signal types 
DOS", Windows™, DaqView", 
DASYLab™, LABTECH NOTEBOOK", 
Snap-Master™, & LabVIEW 

drivers available 


Terminator opiom 
Remote Display 

~ Improves SCSI Bus Performance 

» Less Errors; More Reliable Data Transfer A 

e Diagnoses Problems Analyzes Signal Quality ~ 4 


» Active Regulation * Supports 68 Pin, 50 Pin 
e Status Indicators + Gold Contacts E 


9 — SCSI Vue" 
$37. Diagnostic Cables 


* No Loss Of Important Data 
» Faster Performance « Test Cable Integrity 
Feature: 
» Diagnostic Indicators + Large Ferrite Filters 
» Triple Shielding (Unique Cable Design) 
» Double Gold 20u" Plated Connectors 
' Extra Heavy 26 Gauge Wire, 50 & 68 Pin 


SCSI Vue Teflon 
Custom Internal Cables 


d "Les Errors, Ultimate Performance 
e Silver Wire Improves Signal Quality 


s Perfect 90 Ohm impedance Match ; n1 DAY! 


e Triple Pronged Connector With Gold contacts 
scs:  SCSIVue 7 
Digital Switch 


, = ‘SCSI Devices Between 2 Computers 
» Attach up to 14 Devices to 1 Computer 

. 2-1 Active Digital Switch/Repeater 

e Regenerates SCSI Signal for Long Runs 


The SCSI Solution Company 


3101 Whipple Rd. « Union City, Ca. 94587 © Ph: 510-471-6442 © Fax 510-471-6267 
Circle 195 on Inquiry Card (RESELLERS: 196). 


COMPATIBLE 


Parallel Worlds Smallest & 


& Portable Disk Drives X 


Internal Battery Option! SCSI Connection 


* New 4,2 & 2.2 Gigs 
| «Fast 8ms access 
* Fast SCSI-2 Transfer Rates: 
* Over 1MB/sec thru parallel port 
* No power supply "Bricks" 
* Rugged aluminum for field usage 


To Computer — "z- "x «Xj 


Parallel Port Ji 
To Panter 


* High impact 75 G Shock l 
* Built in power supply, Battery option 


"UM = 


540 MB kp «67x CD-ROM 


Removable » 1,3-2.6 Gig MO 
(408) 983-1127 


Er Jug Fax 408-243-2885 
Systema 


120 Saratoga Ave. 482, Santa Clara, CA 95051 


X EM 


*-Any dual combo 


- Ex CD-ROM & Tapa 16 uw 


No Power 
Supply Bricks « 


Circle 197 on Inquiry Card. 
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* 11.3" 800x600 Dual-scan 
Color screen. 2MB VRAM. 
Optional 12.1" or 10.4" 
TFT Active Matrix. 


* Built-In 4x CD-ROM drive, 
16-bit stereo sound, 2 
speakers, & mic. 


* Two m Il PCMCIA slots, 
serial, parallel, MIDI, 
PS/2, & Infared ports. 


e 8mb RAM (maximum 32mb) 
and 256K level 2 cache. 


* 520mb removable PCI 
EIDE HD (up to 1.3GB 
available). 


* 1 year parts and labor 
warranty. Extended 
warranties avallable, 


e PS/2 Glide Point & 
Joyslick. 

* 3.5" removable 
floppy drive. 


e Windows 95 or 
DOS/Windows. 


ee ee i e 
LJ L m a -_ i 


Micro International, Inc. 10850 Seaboard Loop, Houston, Texas 
| 77099. Top quality merchandise with excellent service and support 
| since 1984! Internet address: www.pcmint.com. Dun & Bradstreet 
| listed. Fax (713) 495-7791 Hours: 8-6 Monday-Friday. 


*Penliürn is o registered edemak of intel Corporation 


ERIE M 


16, Pentium, MAC compatible « Designed in —— waitai j 


lca fis oe 


Sin mi d" EN pr^ 


reri yuy a » 


I: 1-800 20 (WO due 


Distributor and reseller inquiries welcome 


We also sell SIMMS f 


ferte 319°" /$25"} : Converts four 30 pin 
SIMMS ing one 72 pin SIMM. 6 models available to fi al” 
a — Systems. Also SIPP to SIMM. SimmVerter 72 |: Two single sided 72 
eee” pin SIMMS into one double sided 72 pin SIMMS Si avert ter 30x30 ($29) ; Four 
< 1MB 30 pin SIMMs into one 4MB 30 pin SIMM. Available in Front and Back models E 
A "S 24 far VON -— dent, S add. 58i dips tax. ir price is for ont b Sim mi erter m t À 5 D 
"Circle 198 on AI Card (RESELLERS: ocr 


Low Cost DSP Motion Controller 
Easy to program in Borland/Microsoft C/C++. 
Motion C™ standalone 4 Axis Bil 


Servo/Step Motion Controller 
* 6.1x4.7", C-Engine™ +PMD MC1401/51 


e 4 Axis quadrature inputs & DAC outputs 
e PID/PI control, Electronic gear, Opto-couplers 


e 24 1/0, 11 12-bit ADC, RS-485 Networking 
e 2 RS-232, 3 timers/counters, RIC, watchdog 
¢ Upto 64 Mb memory, C lib, Development Kits 


| | TERN 216 F St. #104, Davis CA 95616 USA 


Tel: 916-758-0180 Fax: 916-758-0181 
Internet Email: tem@netcom.com 
ftp//ftp.netcom.corm/pulyte/tern 


Circle 201 on Inquiry Card. 
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Little Star, $195 
30 1/0 Lines 


Our miniature controllers are ideal for machine 
control and data acquisition. Easy to program 
with our Dynamic C. Start saving time and 
money. Call for your free demo disk today! | 
B. 1724 Picasso Ave. 

|, Davis, CA 95616 
| 916.757.3737 
med, 16.753.514] FAX 

BE — http://www.zworld.com 


For immediate information, use our 24-Hour AutaEix, 
Call 916.753.0618 from your FAX. Request catalog #18. 


Circle 200 ) on Inquiry Card. 


All steel construction Serve d & RAID ID solution 
-Front access with 14 *5 1/4" exposed drive bays 
-Lockable front and both side doors — 

-6 ball bearing cooling Fans pre-installed 

-4 lockable casters pre-installed 

-Reduntand & heavy duty power Ts options 


Also available other Server & RAID sis u 
yy 


iri msn 


Economy Server & RAID Chassis 
-Front access 10 *5 1/4" 
exposed drive bays 
-Lockable front door, open ab: 

| doors 
| -w/300W AT UL P/S . 
-W/2x300W R.P.M. ... 


om , 

p. ji a i 
"ui F : [ - 
Po eee 


_ Hot Swap Redund ant Po we r Su pply 
| | -Ba .oad-Sharing Design 
= -Power Fault Alarm/LED/Signal 


Re movable Hot Drive Modules 
1 E | OF IL E Availa D e, Pa teni prolected 
$ Perfect for RAID & removable 

storage application 


o — L3 Am 


Heavy Duty Power Supply 
-ETA-4600 600 watt AT 

-ETA-4500 500 watt AT $165 
-ETA-4000 400 watt AT .....$146 
-SP2-4400 400 watt PS2 ... E: 
-SP2-4300 300 watt PS2 ....$ 61 


Simm socket adapter 
30 Pin Simm Modus io 72 Pit 


Tho pág Ghinnest GPU eax flee fia ahe worl 
» $20 d 6} yours waranty 


254 S. 5th Ave., La Puente, CA 91746 


Rie A -c-o'R P. Tel: (818) 369-2608 - Fax: (818) 961-0468 
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PC DES/RSA CARD FOR MS-DOS, WINDOWS, | Industrial Rackmount Computers 


WINDOWS NT, 05/2 & SCO-UNIX 


You can seamlessly integrate the PC DES/RSA 
card in your client/server, PC or workstation 
environment or use it as a DES and/or RSA chip 
evaluation board at all vital stages from research 
to production. 


Features 
DES: high speed DES encryption, supports all DES 


generation and hardware storage. 

RSA: high speed RSA encryption up to 1033 bit PCVISA Backplane 
keylength, RSA key generation and battery back-up 

storage. 

Other. hardware true random generator, Boot 


ROM socket. 


n28Sy 


Lintel Security nv/sa, Avenue de Jette 32, B-1080 Brussels, Belgium = 
Tel: 432-2-425.77.67 * Faxc 432-2-425.37.22 


asecuritys 


v| P 
i ] 
| 


Qualstar Corporation 
6709 Independence Avenue 
Canoga Park, CA 91303 


FAX (818) 592-0116 TEL (818) 592-0061 
(800) 468-0680 
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POWERED WITH 
AUTODESK 
TECHNOLOGY * 


LUNAR 
A utt ls ak 
LUNAR LANDIS A pes SITE: «UU A 
| The Power of the MOON 
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|. 19" Rackmount chassis 
(3-20 slots) 


All-in-one 80486 to PENTIUM 
CPU cards 


3-20 slot ISA/PCI Backplanes 
200-350W, 85-265 VAC Power 


modes including triple DES and MAC, DES key Low Profile 3.5" Rack chassis Supplies, 48VDC, 24VDC, 


12 VDC Version Available 
NEMA 4/12 Industrial Workstations 
Panel Display PCs 


ACI Western Region: 1-800-983-1177 
SYSTEMS| Eastern Region: 1-800-886-2243 
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How to stay ahead of the 
market and the psychiatrist. 


Searching for a cost-effective way to create focused software for 
a specific market? License Autodesk OEM Technology. That 
way, you can relieve the stress of writing industry-compatible 
code and instead, focus on your customers and expanding your 
market. Plus, the Autodesk name carries worldwide recognition, 
a strong three-million customer base and reputation for success. 
All elements that should keep the psychiatrist far away. 


License any of the following Autodesk OEM Engines: 


DWG OEM 
AutoCAD" OEM 
AutoVision OEM 


AutoCAD Data Extension OEM 


HOOPS” OEM 


IN Autodesk. 


Call 1-800-964-6432 and ask for InfoPak I 956 
email: oem_info@autodesk.com 


© 1996 Autodesk, Inc. Autodesk, the Autodesk logo, AutoCAD, and ADE are 
registered trademarks, and AutoVision and HOOPS are trademarks of 
Autodesk, Inc. in the U.S. and other countries. 


E Cat. Alo: g 


SOFTWARE FOR EN... 
is your only source for 
tbe best values in more 


tban 2,000 scientific 
| and technical software 
*\ products! 


= 9 ay NE. asd A EE 


Sca Tech Sde internationc! 2525 N. Elston Ave, Chicago, IL 60647 e Tel 312.486.9191 
ms 10x 312.486.9234 © e-mail info@sctechint.com © URL hitp://www.scitechint.com 
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ient/Server over the Internet! | 


Secure SQ Base 
Encrypted Data 


for MS Windows 


The Computer Graphics Metafile is the ISO/ANSI standard for 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 


, access to this technology. — ee 
- unn ay 


MetaPrint: The CGM printer driver for MS Windows. Is SECURE Use Client/Server tools for 


installed and functions as a standard MS Windows printer SOLB ase remote access solutions! 
driver. MetaPrint gives you immediate print to CGM capability 


from any application that uses the GDI print function. 


| Use the Internet as a secure virtual Wide Area Network 
| HSlview: The CGM interpreter for MS Windows. Views and Develop powerful Internet applications using 4GL tools 
| prints CGM and WMF files and also translates CGM to/ from Use SQLWindows, Visual Basic, Powerbuilder, Delphi, C++... 
WMF. HSiview was developed for Microsoft for use with Provides automatic data-stream encryption for all SQL data 
Word, Powerpoint, etc. and is available as both an enduser — — ryp 
application and a developer DLL. Uses RSA security and Netscape's secure socket references 
Besides CGM, EMATEK supports other ISO/ANSI standards. Includes a complete enhanced version of —— v6.0 
Based on the Graphical Kernel System (GKS) and Computer Transparent to users, developers and administrators 
Graphics Interface (CGI) standards our GSS graphic tools — 
enable you to develop portable, device independent graphic Use the Internet to securely access | 
applications. Call for an info pack today. your client/server applications = 
Pricing starts at $1,595 for a 5-user version 
l MS, AL EMATEK GmbH 
Subbeirather Straße 17 Call 1-800-486-DUNN ext. 402 DUNN 
D-50823 Cologne, Germany e-mail: securesales @ dunnsys.com K sates, né 


Phone: +49-221-512074 ramen inc. 
[E [M] INTE KA Hehe eae htip/www.dunnsys.com 
Email: gsscgi@ematek.de Circle 219 on Inquiry Card. 
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$249? Windows 95? 


compatible 


We care about 
your vision! 


“Computer use may bring on 
some very unpleasant symptoms: 
DO SOMETHING !!!" 


1-800-270-9420 a 


| From outside North America 
(418) 227-4083 


I KCOM2 for Windows 
Japanese / English Word Processi 
Software for Windows95. 


© You don't need Japanese version 
Windows or DOS! 
$ © KCOM2 for Windows is an easy to use 
Japanese and English Word Processing 
Software with Communication feature for 
your regular MS-Windows V3.1 or above. 
Q With OLE server feature, you can insert 
Japanese on English applications. 
© Offers two types of Japanese outline 
fonts, built-in Japanese Front End 
http://www .intransuet.bc.ca Processor and much more. 
KUREO Technology Ltd. 8303-3600 Gilmore Way, Burnaby, B.C. 


CANADA V5G 4R8 


InTransNet Services Ltd. Fax (604) 433-3393 TEL (604)433-7715 
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The First Vision Therapy Software 4 | 
Designed for Every Computer Eser 


Put,your Company on the World Wide Web! 


Let your "true colors shine through" when 
| you advertise your computer products in the 


Graphics and Web 


| — = mei 
Page Design | | ] li | | G 
fee our online l d 

order form at | | 8j L | Ji f 


e Domain name Oe EM © Unlimited e*mail 


registration provided address forwarding Mlgdatatatutu ai | ^ F | W 
(httpz/your. name) i A “j r € Custom CGI script HARDWARE SO ARE SHOWCASE | 
* Unlimited updates] i 4 M support via your owm 
| via your own FIP 3 8 may — cgi-local directory E i ——— | our newest, affordable, 
account -S B e oiana web usage "d 4-color advertising section! 
€ 500 MB of data ee” Statistics & access to i | 
transfer per month pif raw log files » | | 
= (0.1 per MS over 500 M9) _ ee 2: Hiway For more information call your BYTE sales | 
E * 10 MB of atsk. iu BUD Oeo HB ver support c ‘td 2 representative (see listing, page 223) or | 
aes tH per MB ever 10 MB) included (real-time audio) š | fax 603-924-2683 


im MENU sales@hway.net {800 339-HWAY 


Circle 217 on Inquiry Card 
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MOVING 


To change your subscription mailing address, please complete the form below and send it to: 


BUTE Subscriber Services Fax: 609-426-7087 
PO Box 555, Hightstown NJ 08520 Phone (9 a.m. to 8 p.m., Eastern Time 


Monday — Friday): 
peus eot 800-232-2983 (U.S.) or 609-426-7676 


Account Number 
Name 

Company 
Address 
City/State/Zip 


New Address: 


Name 
Company 
Address 
City/State/Zip 


Please allow up to 8 weeks for this change to become effective. 
A 3 A Division of The McGraw-Hill Companies 


BUY, SELL OR UPGRADE UNIVERSITY, SCHOOLS, GOVERNMENT 

YOUR HARD DISK & PC H A m D D ! S K EXC H A N S E & CORPORAIE P.O.'5 WELCOME 
NOTEBOOK 2.5: MONITOR a o SR i ia (71 SEC 3157 oie M DATA 

WE AA HEECUHTMWEAA CE EIC gri 

MEMORY SIMMS EN 59 $36 | chaML....520 3I. 829 STATEN $30 MOTHERBOARD | ux nos nov 


& HARD DISKS BUM FEMME eii us 


FOR ESTIMATES 
MULTI 


MEDIA KITS | MISC. PARTS 
yiz 986-120........$ 129 TAPE BACKUP INT. 
& akers....5 129 Pentium/ rwr $59 

PREMOEM i Pentium 120 Intel....5 259 
Call For SCSI II & IBM PS/1 & PS/2 


16MB-72 Pin. $ 299.99 m - Pentium 133/150/166.. Call "- 
SCSI IIl HDD 32M B-72Pm........Call | 1. et ss = Sel & Speakers....$ 159 Cyrix 686... Cal Gade ion slam Lp 


HOUSE OF WORLD FAMOUS IOW PRICE PC'S. LET US HELP YOU CUSTOMIZE YOUR PC'S 


486 DX4-120 Mhz 446 DX4-33 686 - 120 , ENTUM - 120 G - 4133/150/160 
> MINI TOWER > Mini Tower/Power Supply S > FASTER THEN INTEL P-120 < wo ae — 4b 4 ie 
P 486 DX4, 120 Mhz, E E I ee aint > Mini Tower p. PCI Motherboard, Flash Bios < Triton Motherboard, 

> MOTHER BOARD > PCI- IDE Controller > 16 MB EDO RAM > 256 K Pipeline Burst Cache 512 K Pipeline Burst Cache 


> EDE I/O, 2 P/2 HD p» 4X72 Pin Memory Sockets, » 256K Pipeline Burst Cache p 1.44 FDD, 2S5, 1P 1 Game Port ie e cnp. cD Eu 


> 4X72 Pin Sockets > 4 MB Ram, 1.08 GB HDD > 1.44 FDD, 1.08 GB HD, »» 1.08 GB HDD, 6X CD ROM } 16 Bit Sound Card & Speakers. 
> 486 DX4-120 CPU > 1.44 FDD, 101 Keyboard >} 28.8 Fax/Modem w/Voice p 16 Bit Sound Card & Speakers. P 16 MB EDO RAM 
> 25, 1P 1 Game Port P 1MBPCISVGA Exp.To2MB > 6X CD ROM KIT pP 16 MB EDO RAM, Serial Mouse } 2 MB PCISVGA Card 
> 1.44 FDD, > 4X CD ROM DRIVE » . p. 14.4 Fax/Modem w/Voice P Serial Mouse 

É 16 Bit Sound Card Speakers pP 28.8 Fax/Modem w/Vaice 
> 101 Key Board, P 16 Bit Sound Card & Speakers Sich cas toad a p» 101 Keyboard, 2 MB PCI SVGA SN Limes cud 
> 3 Year Labor P» Monitor Not Included 101 Keyboard, 3 Yr. . p. 3 Yr. Lab.,1Yr. Parts Warranty TU ets 


À p 3 Yr. Lab..1Yr. Parts Warranty 
> 1 Year Parts Warranty > 3 Yr. Lab.,1Yr. Parts Warranty > 1Yr. Parts Warranty } Monitor Not Included } Monitor Not Included 


$ 299 Super Low Price > 14".28 SVGA Monitor $ 1299 CORPORATE $ 1499/1599/1799 
GREAT PRICE !! $ 699 JACKPOT !!! $ 1699 STEAL ME !!! SWEET HEART !!! FOR DEEP POCKETS ONLY !!! 


PC SYSTEMS 


CREDIT CARD ALERT! 
Beware... Fraudulent Users Are Cough? By Our Security System. - 91 conviction pending. 


(800) 801-9400 ASHTEK INC. (714) 505-2693 


Cail Toll Free for Orders Only FOR FAX ORDERS ONLY 
2600-B WALNUT AVE., TUSTIN, CA 926850 s 


INTERNET: ashtek@AOLcom | s 
THESE ARE CASH PRICES & SUBJECT TO CHANGE WITHOUT NOTICE — ai DISCOVER 
SHIPPING BY FEDERAL EXPRESS AND UPS. C.O.D. 
(There is 20% Re-stocking Chorge. ) A "R. 
Designed by Bes! Print-O-Grophics Fon & Fax (714) 832-2472 Not responsible for typographical emori. M 
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THE BUYER’S MART 


THE BUYER'S MART is a unique classified section 
organized by product category to help readers locate 


A DIRECTORY OF PRODUCTS AND SERVICES 


suppliers. Each ad has Inquiry numbers to aid readers mended). 


requesting information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1'/«" 
ads can include headline (23 characters maximum), de- 
scriptive text (300 characters is the maximum 


DEADLINE: Ad copy is due approximately 2 months 


recommended) plus company name, address, tele- 603-924-2521 or FAX 603-924-2683. 


|... ACCESSORIES 


e 

SVGA Splitters 
Connect 2, 4, or more monitors to your computer 
Bright and crisp presentation simultaneously 
on all monitors - Guaranteed 
Works with all VGA, SVGA, and RGB monitors 
Supports 1280 x 1024 —- MADE IN USA 

« Special VGA extension cables to 250 ft 


HALL RESEARCH 800-959-6439 


Santa Ana, CA (714) 641-6607 


Inquiry 451. 


BAR CODE _ | 


Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

* Attaches as 2nd Keyboard, no software changes 

* Reads 20í5, 128, UPC/EAN, Code 39, etc. 

* External or Intemal attachment on PC 

* Wand, CCD, Slot Badge, Magstripe or Laser 

* Supports DOS, Noveil, UNIX, Mac OS, etc. 

* 100+ Configurable Options 

* Supports USA & International Keyboards 

* 

* 

* 

* 

* 

* 


2 Year Warranty, 30 Day $$ Back Guarantee 
Direct From Manufacturer 

Top Rated by Independent Review 
Complete with CCD Scanner — $599 
Complete with Laser Scanner — $655 
Complete Wand oniy Reader- $329 


Worthington Data Solutions 
3004 Mission Street » Santa Cruz, CA 95060 408-458-9938 


800-345-4220 


Portable Reader 
* AA Battery Operated, 64K or 256K 


* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 


* Double duty as Non-portabie Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 

* 2 Built-In Inventory Programs or create custom 

* Download tables and Pick Lists 

* Wand, CCD, or Laser Scanner Input 

* Serial Interface and Keyboard Interface 

* Reads 20f5, UPC/EAN, 128, Code 39, etc. 

* 2 year Warranty on Reader & Wand 

* 30 Day Money Back Guarantee 

* 64K Complete with Steel Wand — $799 

* Small Size and very long battery life 
Worthington Data Solutions 


3004 Mission Street « Santa Cruz, CA 95060 


408-458-9938 FAX 408-458-9964 800-345-4220 
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| “BARCODE 
Labeling Software 


For DOS and Windows with dot-matrix, LaserJet or 

DeskJet. Easy WYSIWYG design. Any format/size. Mix 

big text, bar codes, and PCX graphics. Formats for AIAG, 

KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 

e for DOS-$279. LabelRIGHT for Windows- 
295. 


30 Day Money Back Guarantee 


Worthington Data Solutions 
(408) 458-9938 800-345-4220 


RF Terminal 
Communicates 2 way to Serial Base Station from 
150-600 ft. Relay units extend range to 4000 ft. 
1-16 terminals per base station. Keyboard, wand, 
CCD or laser scanner input. 16 Selectable 
frequencies. Small size and low weight — 12 oz. 
with batteries. Base Station — $795. 

Terminal — $1095. 


Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 


Windows Bar Code Fonts 


Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 


and metafile support included. Only $199. 
Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 


Portable Bar Code Reader 


» Use as a PORTABLE, WEDGE, or SERIAL 

» 9V Battery Operation with Lithium Backup 

» 2x16 Supertwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serial Input Devices 

» Built-in Program Generator 

» Create Your Own Custom Programs 

» 6 Built-In Inventory Programs 


» Up to 250 Programs Can Reside in Memory 
» Create up to 250 Data Files per Program 

» Up to 250 Look-Up Files in Memory 

» Built-In Calculator 


» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

» 30-day $$ Back Guarantee — 1 Year Warranty 
» Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


phone and fax number. 2"x2*&" ad has more space for 
descriptive text (850 characters is the maximum recom- 35 ei —17 


RATES (Jan. 1996) 


Issues Issues issues 
1 ad $790 $760 $665 


prior to issue date. For example: November issue — ?"xl'À" 2ads/issue — - $35 
closes on September 8. Send your copy and payment Jads/isue - - 600 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 1 ad $1,580 $1,515 $1,330 


Mill Lane, Peterborough, NH 03458. For more  o"yew" 2ads/issue - - 1265 
information please call Vivian Bernier in BYTE sales at 


Sads/issue — - 1,200 
eseeecsceeCOLOR - Add $100 eecesese 


BAR CODE 


BAR CODE READERS 


For PC, XT, AT, PS/2, & Serial Terminals 
Emulates Keyboard: Works With Any Software 
Data Appears as Keyboard Input 

Uses Enhanced Decoding Algorithms 


Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


Reads All Popular Bar Codes (16 types) 
Reads HIGH, MEDIUM, & LOW density codes 
Auto-Discriminates Between Bar Code Types 
Easily Programmed with a Bar Code Menu 
Over 140 User Configurable Options 

Daisy Chain Up to 96 Readers 

Supports NOVELL Networks 

Supports US & INTERNATIONAL Keyboards 
Direct From Manufacturer 

30-day $$ Back Guarantee, 1 Year Warranty 
Complete Unit with LASER Scanner — $645 
Complete Unit with CCD Scanner — $299 
Complete Unit with WAND Scanner — $299 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 649-4452 (817)571-9015 FAX (817) 685-6232 


VY VVY VY VY V YNYN VYVY 


Bar Code Printing Software 
LabelWorks for Windows 
» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25965-40096), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


» Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 


» Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


»- Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


» 30-day Money-Back Guarantee, $295 
***CALL FOR FREE DEMO SOFTWARE *** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


Bar Code Library DLL 


Bar Code Library sends bar codes to the display, 
Windows clipboard, bitmap file, or printer. Bar Code 
Library supports most applications with a built-in 
programming language that can call a DLL. $329. 
32 Bit version $649. 
StrandWare, Inc. 
715-833-2331 Fax: 715-833-1995 


800-552-2331 (in US) 
Inquiry 452. 


| BAR CODE PRINTERS 


FREE Windows™ Bar Code Printer Driver with every printer 
purchase! Print bar codes from MS Word™ Write, Word Pad, 
Access’, Visual Basic™, Lotus* Approach”, Paradox*, dBASE”, etc. 
Only $1,495! (reseller pricing available) 
Impeccable print quality, rugged performance! 


THARO SYSTEMS, INC. 
| P.O, Box 798, Brunswick, OH 44212-0798 
http://www.tharo.com/Aharo/ Internet e-mail: tharo@tharo.com 


330-273-4408 Fax: 330-225-0099 


a BOOKS 
12,000 COMPUTER TITLES 


Easy searching & ordering in our online stores. 
Computer books from 450 publishers. Web URL 
http://www.compubooks.com/, CompuServe, GO CBK. 
Excellent customer service. Worldwide shipping by 
UPS or USMail. MC/Visa/AmEx/Novus/JCB cards. 


CompuBooks? Online Bookstores 
512-321-9652 Fax 512-321-4525 800-880-6818 


E = CAD 


Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 


CAM file outputs. 


Mental Automation, Inc. 
5415 136th Place, SE-Bellevue WA 98006 
(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 


Inquiry 454. 


CAD/CAM | 


CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
Indexer LPT™ software $249 
NEW VERSION 3 VISA/MC 
e Controls up to six step motors simultaneously. 
¢ Linear and Circular Interpolation. 
s New features to accommodate machine control, 


* Easy-to-use DOS device driver. Super Manual. 
* CAD-CAM interface available. 
Corporation, 1422 Amold Ave. 


Ability Systems Roslyn, PA 19001 (215) 657-4338 


FAX: (215) 657-7815 


Inquiry 455. 


CD-ROMS 


JENA DEV ew E eine oen Jh visée epe nio a troie $25.00 
HotJAVA browser, demo applets, on-line docs 

WINDOWS 95.COM...32-bit Shareware Collection.....,... $30.00 

WINSITB tk. LIS cats NET 32r cr cin rdi « att $35.00 


Utilities for Windows 3.1, NT, Windows 95, more! 
BPC OUZ Tr noc. d $35.00 

Software, games, utilities, fixes, updates 

BSDISC — NetBSD, FreeBSD, XFree86 & X11R6 ......... $35.00 

INTERNET TOOLS 11.4. iieosasikikadieeec tt a- a a . $30.00 
Networking tools & utilities SLIP & PPP 

LINUX Developer's Resource .............ssseeeeese $25.00 
Slackware, Red Hat!, more! 

LINUX Installation & Getting Started Guide ............. $7.50 
245 pg manual 

INUX TOULBOX — (ies ck ae ewes errat $45.00 
CD Set & Install Guide. For beginners! 

MOO-TIFF for LINUX — 100% Motif compatible GUI. . .. .. . $99.00 

MOO-TIFF for FreeBSD - 100% Motif compatible GUI... . $99.00 

MOTHER SEES EP—————.d— $35.00 
Source & binaries for UNIX, OOS, NT, MAC 

Lu ucd4 v ————————— $19.95 


576 pg manual for everything about Linux 
SOURCE CODE - 4.4 BSD-Lite2, GNU, InterViews, more... . $30.00 


STANDARDS - RFCs, IENS, ITU/CCITT BlueBook ........ $30.00 

TCL/TK - software to develop X-Windows apps........... $35.00 

TeX - typesetting tools for mathematical & scientific docs. . . $35.00 

WORLD WIDE Catalog. ............2asccesperceesaun $30.00 
See the WWW without being on-line! 

X-FILES - Complete sources for X11R6 & XFree86 ....... $35.00 


Phone Orders: 1-800-800-6613 We accept 

Fax Orders: «1-520-526-0573 MC, VISA & AMEX 

Inri Phone: «1-520-526-9565 

Web Orders: www.infomagic.com E-mail: orders@infomagic.com 


InfoMagic 11950 N. Hwy 89, Flagstaff, AZ 86004 
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Consolidated CDROM, Inc 
Worldwide suppliers of CD-ROM software. 
We do import, export, publishing & distribution. 
We aiso buy & sell all types of memory chips. 
Dealers Wanted! 

102 Greenwood Ave Wyncote PA 19095 USA 


800-8CD-ROMS 215-572-9831/215-572-9832 fax 
Email: cdrom & consldcdrom / www.consldcdrom.com 


Inquiry 457. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 
RAID NOW AVAILABLE 
No Device Drivers/ MSCDEX needed, Complete Kit 
Networks CD Roms, unlimited user license, DISCPORT. 


“JES, NONE BETTER AT ANY PRICE" 
Call NOW: 1 (800) 482-1866 305-597-3980 
http://www.jescdrom.com 


Inquiry 458. 


WALNUT CREEK CDROM 


FreeBSD. 2.1 Rock solid Berkeley Unix for PC w/src. 
2 disc set, easy install, 6 mo updates ..............................$30.98 

Slackware Linux. 2 disc “OFFICIAL” Slackware 3.0. 
Internet's favorite. Quarterly updates 

Cica MS Windows. 4000+ Windows programs, games, 
drivers, fonts, shalls, src. Indexes in German/Spanish/ 
ltalian/French/English/Japanese. Quar. updates 

Hobbes 08/2. 1000 MB Free/Shareware drivers, app's, 
etc. 05/2 Mag's product of the year! 6 mo updates 

Simtel MSDOS. 2 discs, premier Internet technical, 
programming Free/Shareware 

Black Hawk. — New Win. 95 shareware collection 

Internet Info. 17,000 doc's. FAQs, FRCS, & IENS 

Music Workshop. 2 Music prog., midi, demos, etc 

Project Gutenberg. 350+ Copyright free books 

Scientific Library. Technical shareware. DOSAWin 

POV-Ray. Ray-tracing images, src, documentation 

60+ titles about Windows 95 & NT, games, Tcl, peri, QRZ! 
Ham Radio, Music, Fonts, Royalty-free images 


Call for your FREE catalog today! 
All our products are unconditionally guaranteed! 
1-800-786-9907 
4041 Pike Lane, Ste D-214, Concord, CA 94520 
+1-§10-674-0783 Visa/MC/AMEx, Fax: «1-510-674-0821 
orders@cdrom.com http:/Avww.cdrom.com/ 
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COMMUNICATIONS 


Frame Relay, X.25, BSC, HDLC, SDLC, PPP 


Rock solid, compliant, inexponsive and robust PC APIs and 
router implementations. On board protocol support reduces 
PC overhead. 
* For MS-DOS, Windows, Win NT, Unix, 05/2, Netware and others. 
* Routers interconnect any PC systems or LANs. 
* Cards for 56kbps to T1/E1. 
* Superior test and diagnostics including SNMP. 
Sangoma Technologies Inc. 


(B00)-388-2475 * (905)-474-1990 ° Fax: (905)-474-9223 
E-Mail: dm@sangoma.com * Web: www.sangoma.com 


COMPUTER GRAPHICS 
Work On-Line 


Work from home to help us create our "Virtual 
World Project". Use your 486 or PentiumPC to 
create 3D models for our CD-ROM. Average up 
to $30 per hour with a signed contract. Software 
is required and training is available. 


http://www.S3dt.net/3d-art/ 
3rd DimensionTechnologies, Inc. 1-800-455-3558 


Inquiry 460. 


COMPUTER MEMORY 


WE'LL PAY YOU FOR YOUR OLD MEMORY 
Simms, Dips, Laser Printer. 1 Megx9. 4 Megx9. DRam Chips 
— ANY MEMORY — 

All Mamory Has Value! Don't let your old memory collect dust 
Call or fax what you have available 


1-800-718-7755 
THE MEMORY LIQUIDATORS 


“The company that buys memory back" 


531 Main St.. Ste. 1174, El Segundo. CA 90245-3060 
Ph. 310-676-3074 Fax 310-676-3076 


COMPUTER REPAIR 


NEW 


JENSEN TOOLS CATALOG 


New catalog from Jensen 
Tools offers unique hand tools 
and tool kits, PC diagnostics and 
test equipment for installation, 
support and repair of computers, 
printers, modems, and other elec- 
tronic equipment and systems. 
Includes latest LAN products and 
technical guides. Useful selection 
charts throughout. Many major 
manufacturers represented. Call 
or circle the number below to — 


request your free copy. 


Jensen Tools Inc 


(USA) 800 426-1194 
(UK) 01604 787060 
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DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
output record reformat, operator statistics, 
key from images (NEW!), free tech support. 
For PC, PC LAN, 5/36, AS/400. 


FREE 30 day trial. 
Computer Keyes Tel: 206-776-6443 
21929 Makah Rd., Fax 206-776-7210 
Woodway, WA 98020 USA: 800-356-0203 


DATA RECOVERY 
We Can Save It! 


All Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIVESAVERS 


Restoring data since 1985 


1-800-440-1904 


415-883-4232 


Inquiry 462. 


The Leader in Data Recovery 


@ Expertise in virtually every operating system 
& media storage device. 


@ 24-Hour support & emergency services available. 


€ Call for a FREE consultation! 


ONTRACK DATA RECOVERY 


MN: 1-800-872-2599 « CA: 1-800-752-7557 
DC: 1-800-650-2410 * Europe: *44 1372 741999 


Inquiry 463. 
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THE BUYER’S 


DATA RECOVERY 
DATA RECOVERY when I.T. Matters 
* Tape, Optical or C.D. Media 


* Accidental Overwrites 
e Hardware or Software Failure 


VOGON 


Europe  Tel--44 (0)-1734-890042 
Fax 444 (0)-1734-890040 
Tel 405-321-2585 Fax 2741 


USA 


Inquiry 464. 
_DATA/DISK CONVERSION 
WE WROTE THE BOOK! 


Deal direct with the company who developed 
the systems that most others use... 
SH A FFSTALL! Tape/Diskette 
Transfer/Conversion/Duplication. PC/Mini/ 
Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 


1-800-357-6250 


Shaffstall Corporation 


317-842-2077 
(Fax) 317-842-8294 


Inquiry 465. 


| ATABASE 

DbCAD dev 1.3 DLLs 
Create, select, edit, import (DXF, DWG), all the 
AutoCAD 2D vector entities, in a graphics database 
(DBF). Display raster images (RLC, RLE, BMP) on 
which you can overlay vector drawings (DWG, WMF, 
graphic DBF). Manage a graphic window (pan, 
zoom, overview, pick). Print by using Windows 
driver and fonts. 


Channel inc. U.S.A. 
+617-863-0068 —  htlp://www.mynet.it/abaco 


Inquiry 466. 


EDUCATION 

B.5. & M.S. In COMPUTER SCIENCE 
The American Institute For Computer Sciences offers an in- 
depth home study program to eam your Bachelor of Science 
at home. B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, C++, Data File Processing, Data Structures & 
Operating Systems. M.S. program includes subjects in 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also available. Accredited Member: 
World Association of Universities and Colleges. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolla Ave. , Suite 200, Birmingham, AL 35205 


1-800-767-2427 e 1-205-323-6191 


EMBEDDED CONTROLLERS 
v/ MAKE A DATALOGGER FAST! 


TDS2020 - the ideal low-power micro-controller 
for building a datalogger. From only $199 (100s) 


V Fast development with high-level Forth- no emulating! 
V Application software library provided - easily tailored! 
V Save to b/b RAM, PCMCIA cards or mini hard drive! 
/ Take 10/12 bit analog signals. digital or ASCII data! 
Call today for details: (716) 425-3753: -3835 (fax) 
SAELIG CO. 1193 Moseley Rd. Victor, NY 14564 


Inquiry 467. 
| ENGINEERING SOFTWARE | 
SCIENTIST. 


FITS EQUATIONS TO DATA 
FREE 30-day version available on 


the Web at hitp://www.micromath.com 


MicroMath Scientific Software 
1-800-942-6284 Fax (801) 943-0299 


Inquiry 468. 
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FOREIGN LANGUAGES 


Foreign Language Software Leader 
Largest selection of Translation, dictionary, language 
learning, fonts, word processing, OCR etc. from any 

company! Best prices, Satisfaction guaranteed! 
Free 52-page Catalog. 
http://www.lainet.com/CLR 
Character Language Resources 
800-900-8803 FAX 310-996-2303 
2130 Sawtelle Blvd. Ste. 304A, Los Angeles, CA 90025 


Inquiry 469. 


HARDWARE 
Pre-Owned Electronics, Inc" 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 


Educational Buyer since 1985. 
APPLE II° & MACINTOSH” 
SYSTEMS * PARTS * EXCHANGE REPAIRS 


Call for a Catalog.. 800-274-5343 


Office: 617-275-4600 * FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, MA 01730 
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HEWLETT-PACKARD 
Buy — Sell - Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 


HP 9000 Workstations and Vectras also available. 


Ted Dasher & Associates 
Your Hewlett Packard Remarketing Specialist 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(B00) 638-4833 E-mail : salesG dasher.com 
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| HELP WANTED 


* EXTRA INCOME '96 x 


Earn $200-$500 weekly mailing travel 
brochures. For more information send 
a self-addressed stamped envelope 


5 C.C.L. Travel 


P.O. Box 612290, Miami, FL 33261 


Inquiry 472. 


HOME AUTOMATION 


Computer Control 
of Your Home! 
Largest Range of Home Automation in The Worid! 
» X-10 * Audio/Video * Security Systems 
* Lighting * Video Surveillance e Phone Systems 
s Heating/Cooling * Lighting * PetCare Automation 
Call For FREE 72 Page Color Catalog 
800-SMART-HOME Fax 714-708-1614 
E-mail: catalog@smarthome.com — hltp;//www.smarthome.com/smarthome 


Home AUTOMATION Systems, Inc. 


Inquiry 473. 


INTERNET 


GAMELON; INTERNET FILES 
http: //www.menai.com 
Build powertul, sophisticated programs wilh a last OO persistent data solt- 
ware library that fils the archilectute of the Internet. Gather lumpy Internet dala 
or use the Internet for program-to-program data exchange. Object nesting, 
hyperlinking, indexing, transaction management, and more. 


* Solaris, Windows 3.1, Windows 95/NT, OS/2 (ask for Mac, Linux) 
* APIs for C++, C, Visual Basic & Delphi (ask for JAVA) 
Menai Corporation 
1010 E Camino Real, Suite 370, Menlo Park, California 94025 
(800) 426-3566 (U.5.) or (415) 853-6450 
FAX (415) 853-6453 E-mail: Info@menaLcom 
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Little Big LAN 
The most flexible network 
Peer to Peer LAN to 250 nodes 

$75 total software cost, not per node! 
Link via serial, parallel, or Modems 

Also via Ethernet or Arcnet, or mix! 


Typically only 40k of RAM 


information Modes 
817-387-3339 / P.O. Drawer F, Denton TX 76202 


Fax 817-382-7407 Orders 800-628-7992 


Inquiry 475. 


| MEMORY 


MEMORY 
BATTERIES & FAX/MODEMS 


for over 3,600 brands and models of PCs and Laser 
Printers. Batteries for Camcorders & Cellular Phones also 
available. More choices than anyone on earth. 


» Discover « VISA * MasterCard * Amex * Corporate POs * 


CONTROL Memory Factory 


(800) 952-7867 (408) 437-1122 Fax: (408) 437-1278 
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_ PROGRAMMERS TOOLS 


The Fastest xBASE Engine... 


for C, C++, Visual Basic and Delphi programmers. 
Get muiti-user compatibility with FoxPro, Clipper 
and dBASE files. CodeBase is portable between 
DOS, Windows and UNIX! Includes client/server 
option as weil as data-aware custom controls and a 
visual report writer! 
FREE 30 day tria! 

Call Sequiter Software Inc. for details! 

Phone 403 437 2410 FAX 403 436 2999 


Inquiry 477. 


SECURITY 


EVERLOCK Safe-D EVERKEY 


Internet/CD-ROM Activation 
CPU-Lock * CD-ROM Lock * Serialization 
Registration * Date & Execution Limits 
Windows 95 « 3.11 * DOS 


Az-Tech Software, Inc. 
Leaders in Software Security 
Call Today For More Information! 
Phone: (816) 776-2700 FAx: (816) 776-8398 
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THE ULTIMATE SOFTWARE SECURITY 

6 STOPCOPY family - UNCOPIABLE copy protection 

€ STOPVIEW software encryption 

© NETLIMIT network license metering 

€ DOS, Windows, Macintosh, OS/2, support 

€ No source code changes required - for ANY of our 
products in ANY environment 

€ Our products destroy ALL of our competition 

€ Call for FREE demo disk, or to discuss our products' 
MANY options 


BBI Computer Systems, Inc. 
14105 Heritage Lane, Sliver Spring, MD 20906 
B00/TRY-ABBI » 800/879-2224 301/871-1004 » FAX:301/460-7545 
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Cop’s CopyLock II 


Professional software protection with 
TRUE Machine Install. Option Board safe. 
DOS, OS2, Networks, Windows, Trace 3000. 
DialCOPS Access Control for mass 
distribution via CD-ROM or Intemet. 
Known and used world-wide since 1984. 


LINK Data Security 
Int'l: + 45 3123-2350 Fax: + 45 3123-8448 


CRYPKEY SOFTWARE LICENSING SYSTEM 


“Software Copy Protection with NO Hardware Key and NO Disk Key” 
CrypKey is software copy protection that is 
* completely secure from any disk copy program 
* completely compatible wtih MSDOS, MS WINDOWS, 
WIN 95, WIN NT 
» completely compatible with CD-ROM, BBS, or Internet 
distribution! 
* customer friendly — no disk key, no hardware key, less 
support calls 
CrypKey can increase your software sales by allowing you to 
sell your program 
* by increments — sell add-on software options or levels to 
your customers 
* by number of runs — e.g. sell 100 calculations for $100.00 
* by time period — e.g. lease or demo your program 
for 60 days 
CrypKey uses a numeric key that can be transmitted by phone, 
fax, or email. Sell your customers more options, more copies, 
more time or more runs instantly, just by making a telephone 
call (great for overseas customers or distributors). CrypKey is 
produced by Kenonic Controls Ltd. — engineering and 
software since 1972. 
Kenonic Controls Limited 
7175-121h Street South Eas! 
Calgary, Alberta, Canada T2H 286 
(403) 258-6200 © fax: (403) 258-6201 
- @kenonic.com 
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CRYPTO-BOX™ Locks in Your Profits! 
The Marx CRYPTO-BOX is the result of 10 years 
experience in effactive software protection. 

@ microprocessor controls 1D codes, memory, dynamic 
algorithm and high speed data encryption 
@ remote access to passwords and counters 
@ license metering in networks: single key per LAN 
MARX International, Inc. 
20 Executive Park West, Suite 2027, Atlanta, GA 30329 
404-321-3020 1-800-MARAX-INT fax: 404-321-0760 
Visit our Home Page: http://www.marx.com 


Inquiry 481. 


KEY LOK II™ SECURITY 


Software Piracy Prevention — Survival 13 years proves 
effectiveness of powerful multilayered security. Algorithmic 
response, programmable memory, counters, lease control, 

remote update. Low pricing ($13.95/1000, $15.50/50, 
$16.00/5, $19.95/2). No startup costs. No ID on devices. 
Also, ACCESS CONTROL systems and disk drive/system LOCKS 


| MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO 80122 
1-800-453-9565 (303) 770-1917 FAX: (303) 770-1863 


Inquiry 482. 


_ SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package, Distribute, and Ship Your 
Softwarel! From manuals and binders to mailers and shippers 


LABELS * LABELS * LABELS 


For your diskettes, plain or custom printed 
dot matrix or laser printer... free samples 


*s «FREE CATALOG*** 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-779-7977 
Inquiry 483. 


SOFTWARE/DEVELOPMENT 
DWG and DGN Access Technology 


C.S.l.'s Engineering Data Access Technology 
(EDAT™) provides programmers with complete 
access to CAD drawing information. Use EDAT to 
Jead, query, write, and modify AutoCAD DWG 
(including R13), DXF and MicroStation DGN 
formats. EDAT is available on Windows, Win 32s, 
UNIX and DOS. 


Cimmetry Systems Inc. 
(800) 361-1904 Tel: 51 4-735-321 9 Fax: 514-735-6440 


Inquiry 484. 


SOFTWARE/ENGINEERING 


Use AutoVue Professional to view and mark up documents. 
Gain access to over 150 file formats from engineering, 
vector, raster, hybrid, wordprocessor, spreadsheet, 
database, fax, and more. Supported formats include 
AutoCAD DWG, MicroStation DGN, TIFF, Word, 
WordPerfect, Excel, and more. Available for Windows, DOS, 
and UNIX. 


Cimmetry Systems Inc. 
(800) 361-1904 Tel: 514-735-3219 Fax: 514-735-6440 


Inquiry 485. 


Analog/Digital Simulation!! 


* Windows, NT, DOS * Model Libraries, RF, Power 


* Power Mac, Macintosh * More Than 5000 parts 
* IsSpice4 Real Time SPICE * Waveform Analysia 


* Mixed Mode Simulation — * Full SPICE programs 

* Schematic Entry starting at $95. Complete 

* New AHDL Modeling Kit!! systems, $595-$2595 
P.O. Box 710 San Pedro, CA 90733-0710 — * 
(310)833-0710, FAX (310)833-9658 I n t US O 


Call for your Free Demo and information kit. 


Inquiry 486. 


Fi * 
SpiceAge*4Ww 
Windows Analog Circuit Simulator 
The "value for the dollar’ package you've heard about! 
€ High speed Interactive Real-time analysis: AC, DC, 
Transient, Fourier, Temperature € Fast primitives 
@ Added functions € Gain, phase, Impedence, group 
delay, noise, reflection coeftt, and MORE are included 
@ Starting at $895 


Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, M1 48108 
313-663-8810 FAX 313-663-3640 


Inquiry 487. 


SOFTWARE/GRAPHICS | 


The Ultimate Imaging Toolkit 
AccuSoft Image Format Library 5.0 


Programmers: Add support for 36 raster 
file formats instantly! 
TIFF, JPEG, PCX, TARGA, DIB, DCX, GIF, BMP, 
WMF, PICT, WPG, EPS, PNG, Group 3, Group 4 
New Formats: Photo CD, PhotoShop, ASCII, 
KoFax, RLE, LaserData, CALS, ATT, CLP, XWD, 
IMG, IFF, SUN, XBM, ICO, IOCA, CX2, XPM, 
CUT, Brooktrout, MAC, MSP. 
Guaranteed to read all raster images in existence 
in the listed formats! 
x: Import, export, scanning, conversion, compression 
x Printing, display, image processing 
x Support all languages 
% Fax formats and multi-page images 
x Rotate, zoom, scale, color reduction 
x Thumbnails, sharpen, special-effects 
x Multi-Platform Support: 
Win 3.x,Win95\ NT, DOS, DOS 32, VBX, OCX, 05/2, FoxPro, 
Sun 08, Solaris, HP-UX, AIX, SGI, SCO, Mac, PowerMac 
% Pro Gold versions for Windows as a DLL, VBX, OCX 


Win 95\ NT, 05/2, UNIX and Macintosh platforms. 
AccuSoft Corp. Call 800-525-3577 


Two Westborough Business Park Westborough, MA 01581 
TEL (508) 898-2770 FAX (508) 898-9662 
Compuserve: GO ACCUSOFT — http://www.accusoft.com 


Inquiry 488. 


* = 
Viewing 
‘View’ enable your application with the most extensive 
viewing libraries — Viewing & Conversion Enabling 
Technology. Add viewing capabilities for over 150 file 
formats within your Windows application in a matter of 
hours. The same technology used in AutoVue® and 
other leading viewing and document managemant 
software. 


Cimmetry Systems Inc. 
(800) 361-1904 Tel: 514-735-3219 Fax: 514-735-6440 


Inquiry 489. 


| SOFTWARE/GRAPHICS 


c/c NEW RELEASE c= 
TG-CAD Professional v.6.0 


For Win 95, Win 32, Win NT, Win 3.1 A 2D & 3D 
library of CAD routines (16 & 32 bit versions) for ‘C | 
programming. Draw, Fill, Shade, Dimension, DXF, 


Fonts, Color & more included. Free Demo & 
Technical Paper available. 


P.O. Box 9411 S2, Plano, Texas USA 75094 

D S l Fax 1-214-423-7288 Pho 1-800-635-7760 
BBS: 1-214-881-9322 

DISK SOFTWARE INC. 


Inquiry 490. 


LEADTOOLS 


Programmer's Comprebensive Imaging Solution 


With LEADTOOLS 6 you can: 

* Import/export 40+ of the most popular file formats. 

* Compress Images w/ multiple options (CCITT G3 & G4, PNG, 
JPEG, CMP), 

* Process images, using simple or complex regions; spatial 
transformations, spatial filters, binary filters, histogram 
modifications, combining, aute despeckling, auto deskewing 
etc, 

* Convert colors: reducing/expanding color depth, grayscaling, 
halftoning. 

* Support any standard display device w/ casy to use ultra fast 
paint, zoom, scroll, crop & pan routines will make your app fly. 

* Annotate B&W documents & color images: text, highlight, sticky 
notes, red-line, free hand, blackout etc, 

* Support TWAIN complaint scanners. 

* Print images w/ automatic preprocessing, to any supported 
printer. 


Downfoad free imaging application built with 
LEADTOOLS 6 htip://www.feadioots.com/ or call 


1-800-637-1835 
LEAD 
TECHNOLOGIES 


INCORPORATED 
704-332-5532 ( Fax) 704-372-8161 CIS: "GO LEADTECH" http://www leadtools.comy 


Inquiry 491. 


STATISTICS 


UNISTAT, 


The ultimate data analysis add-in for 
MS Excel™ which also happens to be 
a full power statistical package. 
http://www.unistat.com 
USA: Tel: (609) 466-9200 Fax (609) 466-1688 
World: Tel: +44 1819641190 Fax: +44 181 964 0531 


Inquiry 492. 


WINDOWS 
*FREE INTERNET 


217-322-1111 


Full Access 28.8K 8/N/1 All Nodes 
Service is FREE *You Pay L.D. Charge 


Voice Help 1-217-322-1212 


Inquiry 493. 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (n/8/1) 


217-792-3663 


Customer Service 415-281-4428 


Inquiry 494. 
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To order products or request FREE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


inquiry No. Page No. Phone No. 
A 
i ACCENT SOFTWARE INTL 124 http//www. 
accentsoft.com/ 
601-602 ACCENT WORLDWIDE INC 75 800-535-5256 
203-204 ACI 215 800-983-1177 
212-213 AE HOME CORPORATION 214 818-961-2499 
61-62 ALADDIN S/W SECURITY INC 47 800-223-4277 
63-64 ALADDIN S/W SECURITY INC 156 800-223-4277 
137 ALLMICRO 207 800-653-4933 
172 AMERICAN ADVANTECH 209 800-800-6889 
206 AMERICAN ADVANTECH 213 800-800-6889 
R AMERICAN POWER CONVERSION 32A-B — 401-788-2797** 
65 AMERICAN POWER CONVERSION 33 800-800-4APC 
DPT.A2 
112-113 AMT LEARNING SOLUTIONS 166 904-913-8354 
188-189 APPRO INTERNATIONAL INC 211 800-927-5464 
106 ARTECON 118 800-872-2783 
142-143 ASHTEK INC 217 800-801-9400 
S AUTODESK 215 800-964-6432 
193-194 AXIOM TECHNOLOGY 211 909-464-1881 
B 
66-67 BEST POWER TECHNOLOGY 63 800-469-4842 
ext 192 
68-69 BEST POWER TECHNOLOGY 67 800-469-4842 
ext 193 
70-731 BEST POWER TECHNOLOGY 73 800-469-4842 
ext 194 
450 BIX 227 800-695-4775 
" BYTE BACK ISSUES 152 603-924-9281 
109 BYTE ON CD ROM 134 800-924-6621 
£ BYTE SINGLE COPY SALES 152 603-924-2578 
t BYTE SUB MESSAGE 158 
. BYTE WEB SITE 136 http://www. 
byte.com/ 
C 
222-223 CALIFORNIA PC PRODUCTS INC 154 800-394-4122 
198-199 CAMELEON TECHNOLOGY INC 214 800-440-7466 
159 CARDIFF SOFTWARE 108 800-659-8755 
144-145 CDG SYSTEMS 201 800-741-6227 
227 CETDC/CETRA 186 4886-2-725-1111** 
» COMPAQ DESKTOPS 8-9 800-345-1518 
E COMPAQ PORTABLES 99 . 800-888-6038 
72-73 COMPEX INC 58 800-637-3202 
* COMPUSERVE OUTSERT 800-487-4838 
£ COMPUTER BOOK CLUB 128A-B  614-759-3749'* 
. COMPUTER BOOK CLUB 129 614-759-3666 
120 COMPUTER DISCOUNT 
WAREHOUSE 184-185 — 800-959-4CDW 
122 COMPUTER QUICK 205 415-861-8330 
121 COMPUTERLANE UNLIMITED 202 ^ 800-526-3482 
170 COMPUTERWISE 209 800-255-3739 
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Inquiry No. 


76 


125-126 
123-124 


169 


215 


78 
105 
129-130 


207 
195-196 
173 


217-218 
131-132 
79 


208 
100-10 


Page No. 


COMPUTING MCGRAW-HILL 160 


COPIA INTERNATIONAL LTD 166 


COREL INTERNET GRAPHICS 24 


COREL WORD PERFECT 12-13 
CYBEX CORPORATION 195 
CYBEX CORPORATION 199 
CYCLADES CORPORATION 209 
DATA ACCESS CORP 204 
DATALUX CORPORATION 194 


DELL COMPUTER CORP (F1000) CV,CVI 


DELL COMPUTER CORP (F1000) CVII 
DELL COMPUTER CORP (F1000) CVIII 
DELL COMPUTER CORP 56NA 4-5 
DELL COMPUTER CORP CV,CVI 
DELL COMPUTER CORP CVII 
DELL COMPUTER CORP CVIII 
DELTA POINT 155 
DIGITAL STORAGEWORKS 


DISTRIBUTED PROCESSING TECH 200 
DOLCH COMPUTER SYSTEMS 82 


DUNN SYSTEMS 216 
EMATEK GMBH 216 
FAIRCOM CORPORATION 157 
FIELDWORKS 102 


FIRST SOURCE INT'L 


188-189 


GAGE APPLIED SCIENCES INC 212 
GRANITE DIGITAL 213 
GTEK INC 210 
HEWLETT PACKARD 37 
HEWLETT PACKARD 69 
HIWAY TECHNOLOGIES 216 
HORIZONS TECHNOLOGY 201 


HUMMINGBIRD COMMUNICATIONS 115 


IBM NETWORK CENTRIC 

COMPUTING 15-18 
ICC GROUP INC 216 
IDT INTERNET 172 
INTEGRAND RESEARCH 212 
tO TECH 213 
IQ SOFTWARE 22-23 


Phone No. 


212-512-2481 
708-682-8898 


613-728-0826 
ext 3080 


613-728-0826 
ext 3080 


205-430-4030** 
205-430-4030" 


800-882-9252 


800-451-3539 
800-DATALUX 
800-247-2063 
800-545-1580 
800-759-1480 
800-759-6644 
800-247-2270 
800-288-3254 
800-247-2097 


800-446-6955 


39 800-STORWORK 


407-830-5522 
800-995-7580 
800-486-DUNN 


+49 221 529666'* 


314-445-6833 
800-588-9144 
714-448-7750 


514-337-6893 
510-471-6442 
800-282-4835 


800-637-7740 
exi 1460 


800-322-HPPC 
ext 1557 


800-339-HWAY 
619-292-8331 
416-496-2200 


800-270-9420 
800-743-4343 
209-651-1203 
218-439-4091 
800-458-0386 


inquiry No. 


184 
80-81 
153-154 
220-221 


138-139 
197 
210-211 
205 


136 
148-149 
82-83 


110-111 
107-108 


156-157 


87 


202 
166-167 


Page No. 
JAMECO ELECTRONICS 187 
KILA 211 
KINGSTON TECHNOLOGY 117 
KONEXX 100 
KUREO TECHNOLOGY INC 216 
LA TRADE 206 
LIBERTY SYSTEM INC 213 
LINTEL SECURITY 215 
LUNAR ENERGY CO 215 
MAG INNOVISION 55 
MCGRAW HILL NRI 40A-B 
MEC COMPUTER EXPRESS 192-193 
MICRO 2000 190-191 


MICRO SOLUTIONS COMP PROD 101 


MICROGRAFX 51 
MICRO-INTERNATIONAL INC 214 
MICRON ELECTRONICS 28-29 
MICRON ELECTRONICS Clt,1 
MICROSOFT PRESS INC 11 
MICROWAY 168 


MIRO COMPUTER PRODUCTS AG 


MRT 130 
NATIONAL INSTRUMENTS 213 
NEWVOICE 210 
NSTL 179 
OSBORNE MCGRAW-HILL 34-35 
PC EXPO 122 
PERSOFT INC 121 
PIKA TECHNOLOGIES 210 
PIPELINE USA/PSINET 79 
PKWARE INC 127 
POLYWELL SYSTEMS 198 
POWERSOFT CORPORATION 31 
PROXIMA CORPORATION 112 
QNXSOFTWARE SYSTEMSLTD 171 
QUALSTAR CORP 215 
QUATECH INC 209 


Phone No. 


800-831-4242 


800-505-6749 
714-435-2600 
619-622-1400 
604-433-7715 


800-433-3726 


408-983-1127 


+32 2 425 3722** 


800-451-9830 


800-827-3998 


516-435-1199 
800-864-8008 
800-295-1214 
800-376-5119 
800-967-5667 
208-465-3434 
208-465-3434 
800-MSPRESS 
508-746-7341 


7 449-531-2113-100 


603-465-2830 


512-794-0100 
703-648-0585 
610-941-9600 


800-822-8158 


800-829-3976 
800-368-5283 
613-591-1555 
800-799-0676 
414-354-8699 
800-300-7659 
800-395-3525 
800-447-7694 


B00-265-10442 
ext 1024 


800-468-0680 


800-553-1170 


ADVERTISER CONTACT INFORMATION 


inquiry No. Page No. 
R 
140-141 RAIDTEC CORPORATION 208 
88 RAINBOW TECHNOLOGIES 2-3 
179-180 RCI 210 
186-187 RECORTEC INC 212 
174 RHETOREX INC 211 
134-135 ROSE ELECTRONICS 208 
S 

102 SAG ELECTRONICS 148 
214 SCITECH INTERNATIONAL 215 
89 SEAGATE TECHNOLOGY 147 
176-177 SIGMA TECH SOFTWARE 211 
192 SILICONRAX 212 
606 SMC/STANDARD 

MICROSYSTEMS CORP 56NA 7 
229 SOFTBANK/COMDEX 175 
162-163 SOFTWAY AMERICA INC 110 
182 STARTECH COMPUTER 210 

PRODUCTS 


BYTE ADVERTISING SALES STAFF 


John M. Griffin, V.P. of Sales, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (603) 924-2663, (212) 512-2367, Fax: (603) 924-2683, 102503.3142 @compuserve.com 


NEW ENGLAND 

CT, MA, ME, NH, NY, RI, VT, 
Ontario, Canada, Eastem Canada 
Merle Model (617) 860-6221 
The McGraw-Hill Companies 
24 Hartwell Avenue 

Lexington, MA 02173 

FAX: (617) 860-6899 


NEW YORK 

NY Metro, NJ 

Michael Feinberg (212) 512-4811 
John Ferraro (212) 512-2555 
Jill Pollak (212) 512-3585 

The McGraw-Hill Companies 
1221 Avenue of Americas— 
28th Floor 

New York, NY 10020 

FAX: (212) 512-2075 
75767.313@compuserve.com 


SOUTHWEST, ROCKY MOUNTAIN 
CO, OK, TX 

Bert Panganiban (214) 701-8496 
The McGraw-Hill Companies 
14850 Quorum Dr., Suite 380 
Dallas, TX 75240 

FAX: (214) 991-6208 


SOUTHEAST 

NEW MEDIA/ONLINE PRODUCTS 

AL, AR, DC, DE, FL, GA, KY, LA, MD, 
MS, NC, PA, SC, TN, VA, WV 
Neil Helms (404) 843-4892 
Paul Franchak (614) 899-4912 
The McGraw-Hill Companies 
4170 Ashford-Dunwoody Rd. 
Suite 520 

Atlanta, GA 30319 

FAX: (404) 252-4056 
76363.2405 @ compuserve.com 


CENTRAL U.S. 

IA, IL, IN, KS, MI, MN, MO, ND, NE, 
OH, SD, WI 

Lori Silverstein (614) 899-4908 
Jeanne Beeson (617) 860-6349 
The McGraw-Hill Companies 

921 Eastwind Drive, Suite 118 
Westerville, OH 43081 

FAX: (614) 899-4999 

75702.1066 8 compuserve.com 


INTERNATIONAL ADVERTISING SALES STAFF 
L. Bradley Browne, Intemational Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (603) 924-2501, Fax: (603) 924-2683, 102503.3140 @compuserve.com 


UNITED KINGDOM, BENELUX 
Jonathan McGowan 

The McGraw-Hill Companies 
34 Dover St. 

London W1X 4BR 

England 


ng 
Tel: «44 171 495 6781 
FAX: «44 171 4956734 
102722.2407 @compuserve.com 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 


For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


GERMANY, SWITZERLAND, 
AUSTRIA 

Jiirgen Heise 

The McGraw-Hill Companies 
Emil von Behring Strasse 2 
D-60439 Frankfurt 


ermany 
Tel: +49 69 5801 140 
FAX: +49 69 5801 147 
100775.770@compuserve.com 


ITALY, FRANCE, SPAIN, 
PORTUGAL, SCANDINAVIA 
Zena Coupé, Amanda Blaskett 
A-Z International Sales Ltd. 

70 Chalk Farm Road 

London NW1 8AN 

England 

Tel: +44 171 2843171 

FAX: +44 171 2843174 


NORTH PACIFIC 

AK, Northem CA, HI, ID, MT, OR, 
Silicon Valley, UT, WA, WY, 
Western Canada 

Roy J. Kops (415) 513-6861 
Susan Rastellini (415) 513-6951 
Lisa Farrell (415) 513-6862 

The McGraw-Hill Companies 
1900 O'Farrell Street, Suite 200 
San Mateo, CA 94403 

FAX: (415) 513-6867 
103063.2246 @compuserve.com 


SOUTH PACIFIC 

AZ, Southem CA, NM, NV 

Beth Dudas (714) 753-8140 
Emily Ospenson (714) 753-8140 
The McGraw-Hill Companies 
15635 Alton Pkwy., Suite 290 
Irvine, CA 92718 

FAX: (714) 753-8147 
103113.2411 @compuserve.com 


ISRAEL 

Dan Aronovic 

DARA Intemational 
41 Ravutski 
Ra'anana 43220 
lstaet 

Tel: 4972 8 919544 
FAX: +972 9 901934 


JAPAN 

Hirokazu Morila 

Japanese Advertising 
Communications, Inc. 

Three Star Building 

3-10-3 Kanda Jimbocho 
Chiyoda-ku, Tokyo 101 Japan 
Tet: 481 3 3261 4591 

FAX: 481 3 3261 6126 


Phone No. inquiry No. Page No. Phone No. inquiry No. Page No. Phone No. 
90 STATSOFT 61 918-749-1119 | 118-119 VISION TEK 167 800-360-7185 
7ro-e64-s066 | 75 SYMANTEC 93 wae MÀ 164-165 VORTEX 
COMPUTERSYSTEMES GMBH . 111449-7131-255063" 
800-852-8569 T 
800-RCI-8090 W 
ext 71 175 TALKING TECHNOLOGY INC 211 800-934-4884 
408-370-0881 | * TEXAS MICROSYSTEMS INC —— 48A-B — 800-627-8700 | 160-161 WIBU 110 ^ 800-986-6578 
800-333-9343 103-104 TEXAS MICROSYSTEMS INC 49 800-627-8700 605 WINBOOK COMPUTER CORP 89 ^ 800-468-0366 
WO WEEBHBHINEDMOSEUR uw cw j WORLDWIDE TECHNOLOGIES 196-197 215-922-0116" 
Bobéniges | O TOSHIBA AMERIGRUNO wp Sone Nu WORLDWIDE TECHNOLOGIES 203 215-922-6920 
800-622-3345 190-191 TRANS 2000 212 310-908-6814 
408-438-8111 151-152 TRAVELING SOFTWARE 107 800-224-7704 X 
818-368-8132 114 TREND MICRO DEVICES INC 159 408-257-1500 230-231 XI COMPUTER CORP 109 714-498-0858 
800-700-8560 185 TRI VALLEY TECHNOLOGY INC 212 510-447-2030 
91-92 TRIPP LITE 165 312-755-8741 Z 
800-SMC-4-YOU 200 Z- WORLD ENGINEERING 214 — 916-757-3737 
dept TR33 
171 VIDEX INC 209 541-758-0521 * Correspond directly with company. 
303-870-5345 | 93-94 VIEWSONIC 21 800-880-8583 | ' indicates FAX Number 
, Note: Calls to 900 numbers usually incur an extra per-minute 
800-265-1844 VISIO CORPORATION SENA3 . 800-24.VISIO | charge in addition to any long-distance charges. BYTE is not 
ext 231 E23 responsible for charges incurred when calling these numbers. 


Peterborough, NH Office: 


Sales FAX: 603-924-2683 
Advertising FAX: 603-924-7507 


BUYERS MART 

Southem U.S. 

Brian Higgins (603) 924-2596 
Northern U.S. 

Joseph Mabe (603) 924-2533 
BYTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE Deck 
Brian Higgins (603) 924-2596 
BYTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


EURO-DECK 
Joseph Mabe (603) 924-2533 
BYTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE ASIA-PACIFIC 


AUSTRALIA, HONG KONG, INDIA, 
INDONESIA, KOREA, MALAY 


r ER 
ASIAN AND PACIFIC COUNTRIES, 
SINGAPORE, TAIWAN 
Weiyee In 
Jenniter Chen 
4305 Nanking East Road, Section 3, 
10th floor 
Taipei, Taiwan, 
R.O.C. 
Tel: +886-2-7 15-2205 
FAX: +886-2-715-2342 
103454.2020@compuserve.com 
103454.2021 @compuserve.com 
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INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response cara! 


To receive information for an entire product category, circle the category 
number on the response card! 


Category No. 
Inquiry No. Page No. 
2 ADD-IN BOARDS 
198-199 CAMELEON TECHNOLOGY INC 214 
169 CYCLADES CORPORATION 209 
742-743 FIC 401S 2 
173 GTEK INC 210 
166-167 QUATECH INC 209 
164-165 VORTEX COMPUTERSYSTEMES GMBH 111 
3 BAR CODING 
170 COMPUTERWISE 209 
171 VIDEX INC 209 
4 COMMUNICATIONS / 
NETWORKING 
172 AMERICAN ADVANTECH 209 
751-752 AXIS COMMUNICATIONS 18 
121 COMPUTERLANE UNLIMITED 202 
173 GTEK INC 210 
153-154 KONEXX 100 
210-211 LINTEL SECURITY 215 
181 NEWVOICE 210 
178 PIKA TECHNOLOGIES 210 
179-180 RCI 210 
174 RHETOREX INC 211 
134-135 ROSE ELECTRONICS 208 
728-729 SEH COMPUTERTECHNIK GMBH 40lS 26 
176-177 SIGMA TECH SOFTWARE 211 
182 STARTECH COMPUTER PRODUCTS 210 
175 TALKING TECHNOLOGY INC 211 
5 COMPUTER SYSTEMS 
746 ACORN COMPUTERS 75 
188-189 APPRO INTERNATIONAL INC 211 
193-194 AXIOM TECHNOLOGY 211 
144-145 CDG SYSTEMS 201 
2 COMPAQ DESKTOPS 8-9 
127 DATALUX CORPORATION 194 
= DELL COMPUTER CORP 56NA 4-5 
. DELL COMPUTER CORP CV,CVI 
* DELL COMPUTER CORP CVILCVIIE 
603 DIGITAL STORAGEWORKS 39 
742-743 FIC 40IS 2 
' HEWLETT PACKARD 69 
183 INTEGRAND RESEARCH 212 
184 KILA 211 
95 MICRON ELECTRONICS Cil,1 
96 MICRON ELECTRONICS 28-29 
84 NSTL 179 
133 POLYWELL SYSTEMS 198 
186-187 RECORTEC INC 212 
102 SAG ELECTRONICS 148 
737 SILICON VALLEY SOLUTIONS 40lS 9 
192 SILICONRAX 212 
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Category No. 

inquiry No. Page No. 
F TEXAS MICROSYSTEMS INC 48A-B 
103-104 TEXAS MICROSYSTEMS INC 49 
190-191 TRANS 2000 212 
185 TRI VALLEY TECHNOLOGY INC 212 
230-231 X! COMPUTER CORP 109 
6 DATA ACQUISITION 

206 AMERICAN ADVANTECH 213 
193-194 AXIOM TECHNOLOGY 211 
207 GAGE APPLIED SCIENCES INC 212 
173 GTEK INC 210 
208 IO TECH 213 
710 NATIONAL INSTRUMENTS AQIS 24 
209 NATIONAL INSTRUMENTS 213 
166-167 QUATECH INC 209 
53 DIAGNOSTIC EQUIPMENT 

137 ALLMICRO 207 
136 MICRO 2000 190-191 
7 DISK & OPTICAL DRIVES 

106 ARTECON 118 
142-143 ASHTEK INC 217 
195-196 GRANITE DIGITAL 213 
80-81 KINGSTON TECHNOLOGY 117 
197 LIBERTY SYSTEM INC 213 
148-149 MICRO SOLUTIONS COMP PROD 101 
89 SEAGATE TECHNOLOGY 147 
11 KEYBOARDS 

127 DATALUX CORPORATION 194 
12 LAN HARDWARE 

212-213 AE HOME CORPORATION 214 
72-73 COMPEX INC 58 
701-702 CYBEX CORPORATION CVI 
125-126 CYBEX CORPORATION 195 
123-124 CYBEX CORPORATION 199 
129-130 FIRST SOURCE INT'L 188-189 
102 SAG ELECTRONICS 148 
728-729 SEH COMPUTERTECHNIK GMBH 40lS 26 
737 SILICON VALLEY SOLUTIONS 40lS 9 
164-165 VORTEX COMPUTERSYSTEMES GMBH 111 
13 LAPTOPS & NOTEBOOKS 

s COMPAQ PORTABLES 99 
121 COMPUTERLANE UNLIMITED 202 
147 DOLCH COMPUTER SYSTEMS B2 
742-743 FIC 401S 2 
105 FIELDWORKS 102 
730-731 INFOCUS 15 
k MICRO-INTERNATIONAL INC 214 
738-739 MITAC 401S 21 
737 SILICON VALLEY SOLUTIONS 40lS 9 
150 TOSHIBA AMERICA INC 86-87 
151-152 TRAVELING SOFTWARE 107 
605 WINBOOK COMPUTER CORPORATION 89 


Category No. 

Inquiry No. Page No. 
14 MAIL ORDER 

144-145 CDG SYSTEMS 201 
120 COMPUTER DISCOUNT WAREHOUSE 184-185 
n JAMECO ELECTRONICS 187 
146 MEC COMPUTER EXPRESS 192-193 
j WORLDWIDE TECHNOLOGIES 196-197 
b WORLDWIDE TECHNOLOGIES 203 
15 MEMORY/CHIPS/UPGRADES 
198-199 CAMELEON TECHNOLOGY INC 214 
129-130 FIRST SOURCE INT'L 188-189 
JAMECO ELECTRONICS 187 
138-139 L A TRADE 206 
118-119 VISION TEK 167 
s WORLDWIDE TECHNOLOGIES 196-197 
" WORLDWIDE TECHNOLOGIES 203 
16 MISCELLANEOUS HARDWARE 
212-213 AE HOME CORPORATION 214 
222-223 CALIFORNIA PC PRODUCTS INC 154 
144-145 CDG SYSTEMS 201 
17 MODEMS & MULTIPLEXORS 
740-741  ATRIE 4015 14 
735-736 DBTEL 89 
153-154 KONEXX 100 
110-111 MIRO COMPUTER PRODUCTS AG 7 
747-748 T-BOX GMBH 79 
18 MONITORS & TERMINALS 

717-718 DAEWOO 39 
127 DATALUX CORPORATION 194 
744-745 KUO FENG CORPORATION 401S 11 
607-608 MAG INNOVISION 55 
713 PHILIPS MONITORS CV 
749-750 PRINCETON GRAPHIC SYSTEMS 55 
93-94 VIEWSONIC 21 
19 MULTIMEDIA/CD-ROM 

735-736 DBTEL B9 
730-731 INFOCUS 15 
107-108 MAT 130 
156-157 PROXIMA CORPORATION 112 
20 PRINTERS /PLOTTERS 

121 COMPUTERLANE UNLIMITED 202 
, HEWLETT PACKARD 37 
732-733 KYOCERA 401S 19 
146 MEC COMPUTER EXPRESS 192-193 
21 PROGRAMMABLE HARDWARE 
63-64 ALADDIN SOFTWARE SECURITY INC 156 
705-706 FAST SECURITY AG 40IS 7 
201 TERN INC 214 
160-161 — WIBU 110 
200 Z-WORLD ENGINEERING 214 


FREE PRODUCT INFORMATION 


BYTE Advertisers Deliver the 
information You Need - FAS 


YES! 
FAST: p» 


Fill out this coupon carefully. Please print. 


| want FREE product information from the following advertisers 


A. My company profile is best described as: (check one) 
1 O Corporate end user 


D. Please indicate which specific fields of 
interest are important to you: (check all that 


16 O Windows/NT 
17 O NetWare 
18 [3 Other (please describa): 


INQUIRE BY M AIL : 2 D) Computer/communications manufacturer apply) 
7 3 1 Reseller/distributor/OEM/integrator/consultant 

: 4 O Other (please describe): 19 C) Mobile Computing 
Enter your name and : im 20 C Application developmen 
address at right. : B. My job function is best described as: (check one) 22 O Intemevon-line 

. | 5 O Company Management 23 O Video Conferencing 
Then circle the : Company 6 L]IS/MIS/IT Management 24 C) Multimedia 
: : 7 O Systems Engineering/Integration 25 O PC Telephony 
inquiry numbers that : 8 C Departmental Management (non-IS/MIS) " 

i Address _ 9 C Technical Services Support . Do you influence the purchase of the 
correspond to th ose i 10 O Other (please describe): following products or services for your 
on the A dve rtisemen i E organization? (check all that apply) 

. : C. My responsibilities require that | be involved with the following 26 O Computers/peripherats 
or BYTE article, and i operating system environments: (check all that apply) 1 p "" 
s. s 3 11 ODOS ess Communications 
mail this postage- E 12 OOS 29 D LAN hardware or software 
; I 13 D Mac/0S 30 D Internetworking hardware, 
paid card. ! 14 C UNIX (any, including Solaris) iini 
: 15 CI Windows 


May 1996 


Valid until July 31, 1996 


FASTER: - 
INQUIRE BY FAX | 


Enter the 
information as | 596 597 598 599 600 601 602 606 607 608 609 610 611 612 
: i 613 614 615 616 617 618 619 623 624 625 626 627 628 629 
described above, : 630 631 632 633 634 635 636 640 641 642 643 644 645 646 
then fax thi 647 648 649 650 651 652 653 657 658 659 660 661 662 663 
en tax tnis 664 665 666 667 668 669 670 674 675 676 677 678 679 680 
681 682 683 684 685 686 687 691 692 693 694 695 696 697 
698 699 700 851 852 853 854 B58 859 860 861 862 863 864 


card to: | 
875 876 877 878 879 880 881 

800-571 21730 892 893 894 895 896 897 898 
909 910 911 912 913 914 915 

926 927 928 929 930 931 932 
943 944 945 946 947 948 949 
960 961 962 963 964 965 966 


124 125 126 865 866 867 868 869 870 871 

139 140 141 142 143 882 883 884 885 886 887 888 

156 157 158 159 160 166 167 899 900 901 902 903 904 905 

173 174 175 176 177 183 184 186 187 | 916 917 918 919 920 921 922 

190 191 192 193 194 200 201 203 204 | 933 934 935 936 937 938 939 

205 206 207 208 209 210 211 217 218 220 221 | 950 951 952 953 954 955 956 
' 222 223 224 225 226 227 228 234 235 237 238 | 967 968 969 970 971 972 973 
| 239 240 241 242 243 244 245 251 252 254 255 
: 256 257 258 259 260 261 262 268 269 271 272 
| 273 274 275 276 277 278 279 285 286 288 289 
290 291 292 293 294 295 296 302 303 305 306 
I 307 308 309 310 311 312 313 317 318 319 320 322 323 
324 325 326 327 328 329 330 334 335 336 337 339 340 
341 342 343 344 345 346 347 351 352 353 354 356 357 
358 359 360 361 362 363 364 368 369 370 371 373 374 
375 376 377 378 379 380 381 385 386 387 388 390 391 


Editorial Inquiry Numbers 


976 977 978 979 980 981 982 983 984 985 986 987 988 989 990 991 992 
993 994 995 996 997 998 999 1000 1001 1002 1003 1004 1005 1006 1007 1008 1009 
1010 1011 1012 1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023 1024 1025 1026 
1027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 1038 1039 1040 1041 1042 1043 
1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1054 1075 1056 1057 1058 1059 1060 
1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 1072 1073 1074 1075 1076 1077 


FASTEST: 


INQUIRE ON 
THE INTERNET 


Access BYTE's 392 393 394 395 396 397 398 402 403 404 405 406 407 408 | 10781079 1080 1081 1082 10831084 1085 1086 1087 1088 1089 1090 1091 1092 1093 1094 
3 409 410 411 412 413 414 415 419 420 421 422 423 424 425 | 10951096 1097 1098 1099 11001101 1102 1103 1104 1105 1106 1107 1108 1109 1110 1111 
426 427 428 429 430 431 432 436 437 438 439 440 441 442 | 11121113 1114 1115 1116 1117 1118 1119 1120 1121 1122 1123 1124 1125 1126 1127 1128 

home page at 443 444 445 446 447 448 449 453 454 455 456 458 459 | 11291130 1131 1132 1193 1124 1125 1136 1137 1138 1129 1140 1141 1142 1143 1144 1145 
470 471 472 473 474 475 476 | 11461147 1148 1149 1150 11511152 1153 1154 1155 1156 1157 1158 1159 1160 1167 1162 

WWW, byte. com 477 478 479 480 481 482 483 487 488 489 490 491 492 493 | 11631164 1165 1166 1167 1168 1169 1170 1171 1172 1173 1174 1175 1176 1177 1178 1179 
494 495 496 497 498 499 500 504 505 506 507 509 510 | 11801181 1182 1183 1184 1185 1186 1187 1188 1189 1190 1191 1192 1193 1194 1195 1196 

and click on Free 511 512 513 514 515 516 517 521 522 523 524 525 526 527 | 11971198 1199 1200 1201 12021203 1204 1205 1206 1207 1208 1209 1210 1211 1212 1213 
riec 528 529 530 531 532 533 534 538 539 540 541 543 544 | 12141215 1216 1217 1218 1219 1220 1221 1222 1223 1224 1225 1226 1227 1228 1229 1230 


560 561 
577 578 
594 595 


12311232 1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 1243 1244 1245 1246 1247 
1248 1249 1250 1251 1252 1253 1254 1255 1256 1257 1258 1259 1260 1261 1262 1263 1264 
1265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 1277 1278 1279 1280 1281 


555 556 557 558 
572 573 574 575 
589 590 591 592 


545 546 547 548 549 550 551 
562 563 564 565 566 567 568 
579 580 581 582 583 584 585 586 587 


Product Information. 
Follow the 


: | 460 461 462 463 464 465 466 


j j n.li Product Catego Graphics Tablets/Mice/ Tape Drives 23 On-Line Services 38 
instructions on line. Information y Pen Input 10 UPS/Power Management 24 Operating Systems 39 
i Keyboards 11 Voice Technology 55 OS/? 54 
t  Toreceive information for an LAN Hardware 12 Softw Programming Languages/ 
: entire category, circle the appropriate Laptops & Notebooks 13 n dio 25 Tools 40 
: number in box above. Mail Order 14 PANEKU 26 Security 41 
i Memory/Chips/Upgrades 15 : : Shareware 42 
- Hardware > Miscellaneous Hardware 16 eee a Software Duptication 43 
t — Accessories/Supplies 1 Modems/Multiplexors 17 Data Acquisition 28 Spreadsheets 44 
* Add-in Boards 2 A . Database 29 
I Monitors & Terminals 18 UNIX 45 
* . Bar Coding 3 , Educational 30 "m 
: T i Multimedia/CD-ROM 19 eat — Utilities 46 
: — Communications/Networking — 4 PCMCIA 57 Engineering/Scientific 31 Widows 47 
: Computer Systems 3 Printers/Plotters 20 Entertainment = Word Processing 48 
: Data Acquisition 6 Graphics 33 
: s : : Programmable Hardware 21 : 
: Diagnostic Equipment 53 ; Macintosh 34 General 
i - / RAID Drive Arrays 56 » T 
: Disks & Optical Drives 7 ; Mail Order 35 Books/Publications 49 
E : i SCSl/Peripheral Interfaces 59 1 m 
:  Diskettes/Duplicators 8 — Mathematical/Statistical 36 Recruitment 50 
: 4 Scanners/OCR/Digitizers 22 " 
: Fax Boards/Machines 9 Security 52 Miscellaneous Software 37 Miscellaneous 51 


FREE PRODUCT INFORMATION 


BYTE Advertisers Deliver the 
Information You Need = FAST! 
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> | FAST: 

3 : INQUIRE BY MAIL 

s ; On the opposite 

= : side, enter your 

S ; name and address. 

3 : Then circle the 

T i inquiry numbers that 

A 1 correspond to those 

$ : on the advertisement 

= : or BYTE article, and 
KY mail this postage- 

paid card. 


FASTER: 


INQUIRE BY FAX 
: Enter the 

: information as 
described above, 
then fax this 

card to: 


800-571-7730 
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FASTEST: 
: INQUIRE ON 
| THE INTERNET 
: Access BYTE's 
: home page at: 
| www.byte.com 
: and click on Free 
: Product Information. 
: Follow the 
f 
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INDEX TO ADVERTISED PRODUCTS 


Category No. 

inquiry No. Page No. 
56 RAID DRIVE ARRAYS 

212-213 AE HOME CORPORATION 214 
128 DISTRIBUTED PROCESSING TECH 200 
140-141 RAIDTEC CORPORATION 208 
102 SAG ELECTRONICS 148 
164-165 VORTEX COMPUTERSYSTEMES GMBH 111 
22 . SCANNERS/OCR/DIGITIZERS 
753-754 RECOGNITA 99 
52 SECURITY 

61-62 ALADDIN SOFTWARE SECURITY INC 47 
63-64 ALADDIN SOFTWARE SECURITY INC 156 
705-706 FAST SECURITY AG 4018 7 
210-211 LINTEL SECURITY 215 
205 LUNAR ENERGY CO 215 
88 RAINBOW TECHNOLOGIES 2-3 
160-161 WIBU 110 
23 TAPE DRIVES 

202 QUALSTAR CORP 215 
24 UPS/POWER MANAGEMENT 
203-204 ACI 215 
: AMERICAN POWER CONVERSION 32A-B 
65 AMERICAN POWER CONVERSION 32-33 
66-67 BEST POWER TECHNOLOGY 63 
68-69 BEST POWER TECHNOLOGY 67 
70-71 BEST POWER TECHNOLOGY 73 
727 FISKARS POWERS SYSTEMS 40IS 12 
205 LUNAR ENERGY CO 215 
711-712 MINUTEMAN 4015 18 
91-92 TRIPP LITE 165 
25 X BUSINESS 

159 CARDIFF SOFTWARE 108 
82-83 MICROGRAFX 51 
156-157 PROXIMA CORPORATION 112 
26 CAD/CAM 

si AUTODESK 215 
230-231 XI COMPUTER CORP 109 
27 COMMUNICATIONS/ 

NETWORKING 

725-726 ACCENT SOFTWARE INTERNATIONAL AQIS 4 
601-602 ACCENT WORLDWIDE INC 75 
72-73 COMPEX INC 58 
128-130 FIRST SOURCE INT'L 188-189 
s IBM NETWORK CENTRIC COMPUTING 15-18 
85 PERSOFT INC 121 
606 SMC/STANDARD MICROSYSTEMS CORP 56NA 7 
155 SYMANTEC 93 
747-748 T-BOX GMBH 79 
151-152 TRAVELING SOFTWARE 107 
£ WALKER, RICHER & QUINN 133 
29 DATABASE 

170 COMPUTERWISE 209 


Category No. 

inquiry No. Page No. 
219 DUNN SYSTEMS 216 
723-724 HYPERSYSTEMS 401S 27 
719-720 INNOVATIVE SOFTWARE 401S 28 
100-101 IQ SOFTWARE 22-23 
30 EDUCATIONAL 

112-113 AMT LEARNING SOLUTIONS 166 
708-709 LOGIC PROGRAMMING ASSOCIATES 40lS 27 
31 ENGINEERING/SCIENTIFIC 
708-709 LOGIC PROGRAMMING ASSOCIATES 401S 27 
716 ON TIME MARKETING 401S 26 
214 SCITECH INTERNATIONAL 215 
33 GRAPHICS 
75 COREL INTERNET GRAPHICS 24 
76 COREL WORD PERFECT 12-13 
215 EMATEK GMBH 216 
131-132 HORIZONS TECHNOLOGY 201 
82-83 MICROGRAFX 51 
156-157 PROXIMA CORPORATION 112 
35 MAIL ORDER 
120 COMPUTER DISCOUNT WAREHOUSE 184-185 
122 COMPUTER QUICK 205 
707 GREY MATTER LTD 4018 15 
36 MATHEMATICAL/STATISTICAL 
90 STATSOFT 61 
37 MISCELLANEOUS SOFTWARE 
216 ICC GROUP INC 216 
38 ON-LINE SERVICES 
450 BIX 227 
4 COMPUSERVE OUTSERT 
217-218 HIWAY TECHNOLOGIES 216 
f IBM 16-17 
, IBM NETWORK CENTRIC COMPUTING 15-18 
» IDT INTERNET 172 
604 PIPELINE USA/PSINET 79 
747-748  T-BOX GMBH 79 
39 OPERATING SYSTEMS 

87 QNX SOFTWARE SYSTEMS LTD 171 
40 PROGRAMMING 

LANGUAGES/TOOLS 

a COPIA INTERNATIONAL LTD 166 
" DATA ACCESS CORP 204 
225-226 DELTA POINT 155 
219 DUNN SYSTEMS 216 
215 EMATEK GMBH 216 
78 FAIRCOM CORPORATION 157 
707 GREY MATTER LTD 4018 15 
79 HUMMINGBIRD COMMUNICATIONS 115 
a IBM 16-17 
719-720 INNOVATIVE SOFTWARE 401S 28 
100-101 IQ SOFTWARE 22-23 
708-709 LOGIC PROGRAMMING ASSOCIATES ADIS 27 
S MICROWAY 168 
716 ON TIME MARKETING 4015 26 
99 POWERSOFT CORPORATION 31 


Category No. 
Inquiry No. Page No. 
714-715 RAIMA CORP 40iS 10 
" WALKER, RICHER & QUINN 133 
41 SECURITY 
61-62 ALADDIN SOFTWARE SECURITY INC 47 
63-64 ALADDIN SOFTWARE SECURITY INC 156 
219 DUNN SYSTEMS 216 
703-704 EUTRON 40lS 16 
705-706 FAST SECURITY AG 40lS 7 
» IBM NETWORK CENTRIC COMPUTING 15-18 
88 RAINBOW TECHNOLOGIES 2-3 
114 TREND MICRO DEVICES INC 159 
160-161 — WIBU 110 
45 UNIX 
E COPIA INTERNATIONAL LTD 166 
79 HUMMINGBIRD COMMUNICATIONS 115 
162-163 SOFTWAY AMERICA INC 110 
g WALKER, RICHER & QUINN 133 
46 UTILITIES 
137 ALLMICRO 207 
136 MICRO 2000 190-191 
86 PKWARE INC 127 
151-152 TRAVELING SOFTWARE 107 
47 WINDOWS 
i COPIA INTERNATIONAL LTD 166 
707 GREY MATTER LTD 4015S 15 
220-221 KUREO TECHNOLOGY INC 216 
. VISIO CORPORATION 56NA 3 
605 WINBOOK COMPUTER CORPORATION 89 
48 WORD PROCESSING/DTP 
S ACCENT SOFTWARE INTERNATIONAL 124 
601-602 ACCENT WORLDWIDE INC 75 
49 BOOKS/PUBLICATIONS 
, AVIATION WEEK 8-9 
109 BYTE ON CD ROM 134 
" COMPUTER BOOK CLUB 128 
$ COMPUTING MCGRAW-HILL 160 
3 DATA COMMUNICATIONS 16-17 
= MCGRAW HILL NRI 40A-B 
y MICROSOFT PRESS INC 11 
ä OSBORNE MCGRAW-HILL 34-35 
51 MISCELLANEOUS 
E BYTE BACK ISSUES 401S 17 
a BYTE FIELD SALES 40lS 20 
: BYTE REPRINTS 124 
> BYTE SINGLE COPY SALES 152 
$ BYTE SUB MESSAGE ; 4015 28 
= BYTE SUB MESSAGE 158 
i BYTE WEB SITE 136 
227 CETDC/CETRA 186 
228 PC EXPO 122 
229 SOFTBANK/COMDEX 175 
74 THE COMPUTER MUSEUM 164 
MAY 1996 BYTE 225 


EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. 


inquiry No. Page No. 
A 
1122 Abracadata 153 
ActionTec 95 
ACTS Central Office 40iS 5 
Adobe 26 
1071 Advanced Logic 176 
Research 
AimTech 32 
1048 Aladdin Software 
Engineering 180 
1055 AllPen Software 123, 180 
980, Apple Computer 83, 103, 
1092 123, 40lS 25 
1001 Aristo Graphics 40lS 22 
Systeme 
1106 Artisoft 89 


1100 Avalan Technology 89 


1002 Axis 4018 22 
Communications 
B 
Be 163 
1087 Bendata 138 
1049 Bentley Systems 181 
C 
1116 Canyon Software 153 
989 Cimage Enterprise — 40IS 27 
Systems 
1060 Clam Associates 182 
Compaq 25 
Compaq Computer 83 
990 Compumatica 401S 28 
CompuServe 30 
Connectix 125 
988 Contemporary 401S 26 
Sciences 
1009 Conware Computer 40lS 23 
Consulting 
Corel 38 
1059 CyberMedia 181 
D 
1090 Datawatch 138 
1042 DeltaPoint 180 
1115 Diamond Flower 153 
1120 Digital Directory 153 
Assistance 
Digital Equipment 40 
Digital Focus 32 
Division 40IS 3 
1086 DK Systems 138 
1014 Dr. Neuhaus 401S 24 
Telekommunikation 
E 
1012 E-Tech 4018 24 
1067 Eclipse Software 182 
Educational Testing 71 
Services 
986 EES 401S 28 
Ematek Informatik — 4018 3 


1068 Epix Imaging Systems 176 


Esprit Telecom 4018 5 
Benelux 

1003 Eurologic 40IS 22 

981 Eutron 40lS 25 


1052 Executive Technologies 181 
Exponential Technology 40 


inquiry No. Page No. 
F 
1004 Fast Multimedia 4018 22 
997 Fiskars Power 401S 22 
Systems 
Forrester Research 401S 5 
Forte 77 
978 Funsoft 401S 25 
G 
1081 GammaLink 177 
Gateway 2000 25, 83 
General Magic 32 
998 Genicom 401S 22 
1121 Granite Digital 153 
H 
Hayes 95 
1072, Hewlett- 103, 137, 176 
1107 Packard 
985 HOB Electronic 401S 26 
1043 Hummingbird 181 
Communications 
1000 Husky Computers 401S 23 
i 
995 Ibex Computing 4018 27 
IBM 137 
IBM Microelectronics 56NA 1 
IBM PC 83 
Illustra Information 
Technologies 26 
1050 InfoAccess 180 
984 intasoft 40lS 25 
1010 Integrated 401S 23 
Measurement Systems 
1082 Integrated Micro 178 
Solutions 
Intelligence Network 42 
On-line 
IntelliLink 103 
Intergraph 153 
International Data 38 
1139, lomega 142 
1140, 1141 
J 
1007 Jolt 4018 23 
K 
1006 Kendata Peripherals 40lS 23 
Kodak 26 
1015 Kyocera Electronics 401S 24 
Europe 
L 
1127 Liberty Systems 142 
1113 Lotus Development 131 
Lucent 53, 56NA 1 
Technologies 
1076 Lumina Office Products 178 
M 
1074 MAG InnoVision TP? 
1091 Magic Solutions 138 
994 Matra Datavision — 4018 25 
1128 Maxoptix 142 
1101 McAfee 89 


1058 McAfee Associates 181 


Inquiry No. Page No. 


1056 Media4 Productions 182 


1119 Megahertz 95, 153 
MFS Data Services 71 

1063, Micro Design 142, 181 

1129 International 

1047, Micro Focus 180, 181 

1065 

1102 Microcom 89, 95 
Microsoft 32, 42,113, 137 | 
MicroUnity 40 | 

1123 Mindscape 153 


Mips Technologies 161 
1088 Monarch Bay Software 138 


E 

Natural Intelligence 32 

NEC Electronics 26 

NEC Technologies 83 

NetEdge 2] 

NetObjects 26 

Netscape 32 
991 Neural Computer  40lS 26 

Sciences 

Newbridge 71 
1078 NewCom T 
1126 Nortel Secure Networks 137 

Group 

Norton Innovations 38 
1144 Norton-Lambert 89 
1044 Novell 38, 113, 137, 182 
996 Numerical 40lS 27 

Algorithms Group 

0 


O'Reilly & Associates 113 
1130, Olympus Image Systems 142 
1131 i 


1046 On Technologies 180 

1013 Opti International ^ 40IS 24 
Ovum 4018 5 
P 

1132, Panasonic 142 

1142 Communications & 

Systems 
Patricia Seybold Group 42 
Philips 56NA 1 
Semiconductor 

1011 Pine Technology — 401823 

1122, Pinnacle Micro 142 

1133, 1134 

983 PlanlT Software 40IS 25 

1135, Plasmon Data 142 

1136 
Platimum Software 42 

1070 Power Computing 177 
Practical Peripherals 95 
Praxis 36 

1089 Professional Help Desk 138 
Pronexus 53 
Psion 103 
Q 

982 QBS Software 40IS 28 

1073 Quantum 176 
Quarterdeck 113 
R 

1083 R.C. Electronics 178 


IS pages appear only in the International edition. NA pages appear only in the North America edition. 
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Inquiry No. Page No. 


1045 Raptor Systems 180 
1085 ReaL Time Integration 178 
Rogue Wave Software 32 


S 
1057 Seagate Enterprise 182 
Management Software 
Sequent Computer 42 
Sharp Electronics 103 


1053 Sheridan Software 182 
1114 Software Publishing 153 
1138, Sony Electronics 142 
1137 

1066 Spider Island Software 182 


979 SSPA Maritime 401S 26 
1103 Stac Electronics 89 
1005 Star Micronics 40/8 24 
Strategic Database 36 
Systems 
Strategic Research 30 
Stylus Innovation 53 
Sun Microsystems 26, 32 
SunSoft 32, 42 
Superscape 401S 3 


SureFind Information 30 
1104 Symantec 32, 89 
1077 Symbol Technologies — 177 
1075, SyQuest 142, 176 
1143 Technology 


987 Sysdeco 401S 25 
1008 Systex 40IS 23 
T 
TDK 95 
1145 Tektronix 121 
Telelogic 40IS 13 
1084 Tharo Systems 178 
1117 3Com 153 
TI Semiconductor — 56NA 1 
Toshiba America 83 


Information Systems 
1105, Traveling Software 89, 153 
1118 


U 

1079 U.S. Robotics 95, 177 
V 
Verilog 40IS 13 
Vertical Systems Group 71 

1080 Viewsonic 177 
Vireo Software 38 
Vivo Software 56NA 1 
Voysys 53 
W 

992 Waves 401S 28 


White Pine Software 125 
1054 WinGate Technologies 181 


X 

XactLabs 30 
1061 Xerox 181 

Xtra International 36 


999 Xyratex 


Z 
1069 Zenith Data Systems — 178 


40IS 22 


Bla: Your Coach 
to the Internet! 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 


fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 


like finger and whois, and much more! 


LEME: Eel ÉQ fea 


BIX and the Internet together provide 


g 


QM onc "P. Give BIX a try with our new 5 for Free Offer! Join BIX the largest and most effective technical 
today and get 5 hours of evening and weekend access for free! 


resource for computing professionals. 
Take the rest of the calendar month to explore BIX, and then ý P g p 


: continue for our standard $13 monthly membership fee. And with over 600 local access 
Tep Further details and compiete rate information are 
‘ provided during registration. Using any communications 
program, dial 1-800-695-4882. At the “logon” prompt enter bix. via the Internet, BIX makes it easy to 
T Then at the "name?" prompt enter bix.byte39. if you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BiXnav, our graphical 
interface for BIX, for easy point and click access. Details are available during registration. part of the top technical team! 


? hts fo 


p 5 


numbers in the U.S., plus telnet access 


connect. Try BIX today through our 
special 5 for Free offer - and become 


Under the 5 for Free plan, daytime rates ($9/hr.) apply for access during prime time hours, The 5 for Free offer is valid for first-time members only. [ f Y ü u C ad H H a C k l 1 


Circle 450 on Inquiry Card. 


RTT Bob Emmerson 


Wake-Up Call 


When it comes to digital 
telecommunications 
technology, the U.S. should 


listen to Europe 


urope got it right with digital cellular com- 
munications. GSM, the Global System for 
Mobile Communications, is the de facto 
worldwide standard—except in the U.S. 

The U.S. telecommunications industry got it wrong. 
AT&T brought out analog cellular in 1980. Advanced 
Mobile Phone Service (AMPS) quickly became a stan- 
dard, but not in Europe. Europe ended up with an analog 
cellular mess, with different countries going off in dif- 
ferent directions (except for those in Scandinavia). 

But when it came time to talk digital, the Europeans 
thrashed out a far-sighted standard: GSM. GSM is opti- 
mized for mobile data and is scalable to 64 Kbps. Cable 
a GSM phone up to a notebook PC or personal digital 
assistant (PDA), and you get great E-mail, faxing, and 
on-line access to the Internet. You can even hook a Nokia 
phone to a Hewlett-Packard palmtop. 

The U.S. industry came up with D-AMPS (the D stands 
for digital), but performance was poor. Like GSM, it used 
time division multiple access (TDMA) technology, but 
it increased capacity by only a factor of 3. In the early 
1990s, Qualcomm came up with code division multiple 
access (CDMA), which promised much-higher capacities. 

Ironically, what CDMA really brought to the table 
was FUD. And that left the field wide open to GSM. So, 
while the gripping TDMA-versus-CDMA debate went on 
inside the U.S. telecommunications industry (and it hasn’t 
stopped yet), the rest of the world was implementing 
GSM, investing over $50 billion in the infrastructure. 

GSM is up and running on 120 live networks in 70 
countries. Every month, 750,000 new subscribers sign 
up. Roaming agreements let you use your phone for voice 
and data communications in different countries: Calls 
are charged to your regular account back home. 

GSM has reached critical mass. There is no point in try- 
ing to trash the technology. GSM will continue to im- 
prove; rates will go up, and tariffs will come down. More 
and more countries are voting with their feet every month, 
and GSM-ready phones have already become a consumer 
commodity. Now’s the time for fine-tuning and improve- 
ments: higher data rates, data compression, bandwidth 
on demand, packet data, and all kinds of future goodies, 

Hope for the U.S. consumer comes from the deploy- 
ment of the new wireless Personal Communication Ser- 
vices (PCS). PCS networks will come in different fla- 
vors. PCS 1900 is the one based on GSM technology. 
The figure /900 in the name indicates the frequency in 
megahertz; the discerning reader may know that GSM 
operates at 900 MHz. However, this isn’t a major issue 
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since it’s fairly easy to make a dual-mode phone. So, in 
principle, anyone who owns a PCS device will be able to 
use it in the rest of the world. And vice versa for GSM. 

But what is an issue in the U.S. is the fact that there 
isn't going to be ubiquitous access to digital cellular net- 
works. It's going to be PCS 1900 in some areas, CDMA 
(eventually) in others, and TDMA (D-AMPS) elsewhere. 
Thus, the U.S. isn't just going to be out of sync with the 
rest of the world; it's going to be out of sync with itself. 

The only way around this problem is to make dual- 
mode phones for use within, not outside, the U.S. And the 
only way to get true ubiquitous coverage is to integrate 
analog and digital technology, which is a real kludge and 
pure Kafka. You can always rent a phone when you trav- 
el. And in the future you'll probably be able to remove the 
smart identity card and use it in the rented phone. 

GSM does the modulation on the network, not on the 
PC Card you use for telecommunications with your note- 
book or PDA. Regular communications software sees a 
data card as a modem, but the functionality is different. 
Data stays digital until it reaches the network switch. It's 
modulated if the call is to go over the regular public net- 
Work, but it stays digital if you ring an ISDN number. 

This means that you have an end-to-end digital link. 
Setup times are a few seconds, versus the current mo- 
dem-handshaking nonsense that takes 30 to 40 seconds 
(high overhead if you want to send a few E-mail mes- 
sages). And now you can use V.42bis data compression 
over GSM's air interface, so what was 9.6 Kbps shoots up 
to 30 to 40 Kbps.When multiple-time-slot services come 
into operation in a couple of years, these transmission 
rates will be in the hundreds of kilobits per second, so mo- 
bile multimedia will be both feasible and affordable. 

European technology is looking very cool right now on 
the digital communications front. Forgive me if I gloat. li 


Bob Emmerson writes frequently about telephony issues for 
BYTE's international edition. He lives in the Netherlands. 
You can reach him at 73252.1364 (9 compuserve.com. 


9661 QMNIT3AC3H HYVA 


DELL LATITUDE DELL LATITUDE" XPi P120D * 2Type Il/1 Type Ili PCMCIA Slots 
Dependable Notebooks 120MHz PENTIUM PROCESSOR — - 6 2 Pounds 
With Superior Battery Life — . 10,4" Dual Scan Color Display —— * Optional Dell Latitude DeskDock™ 


* 8MB RAM (40MB Max RAM) Port Replicator Available 

* 256KB L2 Cache e Extendable 1 Year Warranty! 

* 540MB Removable Hard Drive — * Double your RAM to 16MB for I 

x Smart Lithium lon Battery with * Add a 28.8 XJACK /Cabled Latitude XPI 


Advanced Power Management Modem for only $259 more. 


* 32-bit Local-bus Video, Business Lease’: $96/Mo. | -—— 
1MB Video RAM Order Code #800036 $2509 
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Recently, Stephen Taylor of North Carolina and sustained only minor damage. Which all 
accidentally v his car over his Del Latitude leads to the moral of this incredible story: if TO ORDER, CALL 
XPi notebook. Don't ask. These things happen. you really want a notebook that can stand 

Butasamazing up to the daily rigors of the real world, get a 800-288-3254 
as it may seem, Dell Latitude. In Canada* call 800-839-0148 


i his Dell Latitude Because not only are Dell Latitude notebooks Mon-Fri 7am-9pm CT » Sat 10am-6pm CT 
Microsofts notebook booted powerful and affordable. They also seem to be Sun T2pm-5pm CT * http://www.dell.com/ 


pentium Window’95 up immediately — virtually indestructible. 


Designed for 


OTHER PCs CAN RUN 


BUT PC MAGAZINE SAYS D 


DELL DIMENSION XPS Pro200 
200MHz PENTIUM? PRO PROCESSOR 
* Mini Tower Model 


* 64MB ramRIGHT'" Memory 
(128MB Max RAM) 


* 256KB Internal L2 Cache 
* 24GB Hard Drive [10.5ms] 
© 17LS Monitor (15.7" v.i.s.) 


* SFX Motion Graphics Accelerator with 
2MB VRAM (128-bit 4MB VRAM Max) 


e 6X Multi-session EIDE CD-ROM Drive 


* MS Office Professional with 
Bookshelf for Windows 95 [N.F.].) 


* Microsoft Windows NT™ with 1 Year 
Windows NT Support/MS Mouse 


* Upgrade to the Imagine 128-bit 
Graphics Accelerator with 4MB VRAM 
for only $330 more. 


$5299 


Business Lease?: $191/Mo. 
Order Code #500227 


DELL DIMENSION XPS P133c 
133MHz PENTIUM PROCESSOR 

* Mini Tower Model 

* 16MB EDO Memory (128MB Max RAM) 
* 512KB Pipeline Burst Cache 

© 2GB Hard Drive [10ms] (2.5GB Max) 

e 17LS Monitor (15.7" v.i.s.) 


* 9FX Motion Graphics Accelerator with 
2MB VRAM (128-bit 4MB VRAM Max) 
* 6X Multi-session EIDE CD-ROM Drive 


« MS Office Professional with 
Bookshelf for Windows 95 


* AWE32 Wave Table Sound Card 
* Altec Lansing ACS-31 Speakers 


e Microsoft Windows 95/30 Days 
Free Support/MS Mouse 


-—— ." 


$2999 |; 


Business Lease: $111/Mo. 


Order Code #500223 


CHOICE. 


DELL DIMENSION XPS Pro150 
150MHz PENTIUM PRO PROCESSOR 
* Mini Tower Model 

* 16MB Memory (128MB Max RAM} 
e 256KB Internal L2 Cache 

e 2GB Hard Drive [10.5ms] 

e 15LS Monitor (13.7° v.i.s.) 


* SFX Motion Graphics Accelerator with 
2MB VRAM (128-bit 4MB VRAM Max! 


* 6X Multi-session EIDE CD-ROM Drive 


* MS Office Professional with 
Bookshelf for Windows 95 


* Microsoft Windows 95/30 Days 
Free Support/MS Mouse 


* Upgrade to a 17LS (15.7" v.i.s.) monitor 
for only $300 more. 


$2899 


Business Lease: $107/Mo. 
Order Code #500226 


DELL DIMENSION XPS P133c 

133MHz PENTIUM PROCESSOR 

* Mini Tower Model 

* 16MB EDO Memory (128MB Max RAM} 

* 256KB Pipeline Burst Cache 

e 1.6GB Hard Drive [10ms] (2GB Max) 

* 15LS Monitor (13.7" v.i.s.) 

* 64-bit PCI 2MB DRAM Video 
(128-bit 4MB VRAM Max) 

* 6X Multi-session EIDE CD-ROM Drive 

* MS Office Professional with 
Bookshelf for Windows 95 

* Microsoft Windows 95/30 Days 
Free Support/MS Mouse 

* Add a 1.6G8/3.2G8 Travan EIDE tape 
backup for only $249 more. 


$2199 


Business Lease: $81/Mo. 
Order Code #500222 CHOICE 


DELL DIMENSION XPS P166c 
166MHz PENTIUM PROCESSOR 

* Mini Tower Model 

* 16MB EDO Memory (128MB Max RAM) 
* 512KB Pipeline Burst Cache 

© 2GB Hard Drive [10.5ms] 

e 17LS Monitor (15.7" v.i.s.) 


e SFX Motion Graphics Accelerator with 
2MB VRAM (128-bit 4MB VRAM Max) 


* 6X Multi-session EIDE CD-ROM Drive 


* MS Office Professional with 
Bookshelf for Windows 95 


* AWE32 Wave Table Sound Card 
* Altec Lansing ACS-31 Speakers 


* Microsoft Windows 95/30 Days 
Free Support/MS Mouse 


* Add the HP LaserJet 5L for only 
$479 more. 


$3299 


Business Lease: $122/Mo. 
Order Code #500225 


DELL DIMENSION P100t 
100MHz PENTIUM PROCESSOR 
* Desktop Model 
* 16MB EDO Memory (128MB Max RAM} 
* 256KB Cache 
* 1.6G8 Hard Drive [10ms] (2GB Max) 
* 15LS Monitor (13.7" v.i.s.) 
* 64-bit PCI 1MB DRAM Video 
(2MB DRAM Max] 
* 4X Multi-session EIDE CD-ROM Drive 
* Microsoft Windows 95/30 Days 
Free Support 


x Add a 3Com EtherLink Ill Network 
interface Card for only $79 more. 


Business Lease: $70/Mo. 
Order Code #500221 


%* SYSTEMS FEATURED ARE JUST A SAMPLING OF THE THOUSANDS OF POPULAR CONFIGURATIONS AVAILABLE. 


PC Week, January B, 1996 article reprinted with permission of PC Week and the PC Magazine, January 23, 1996 article reprinted with permission of PC Magazine. OZiff-Davis Publishing Corporation. 
Pricing is not discountable. ‘For a complete copy of our Guarantees or Limited Warranties, please write Dell USA L.P., 2214 W. Braker Lane, Building 3, Austin, TX 78758. Business leasing arranged by 
Leasing Group, Inc. * Prices and specifications valid in the U.S. only and subject to change without notice. The Intel Inside logo and Pentium are registered trademarks and IntelDX4 is a trademark of Intel 
Corparation. MS, Microsoft, Windows and the Windows logo are registered trademarks and Windows NT is a tredemark of Microsoft Corporation. XJACK is a registered trademark of US Robotics Mobile 
Communications Corporation. ©1996 Dell Computer Corporation. All rights reserved. 


DELL DIMENSION XPS P166 
166MHz PENTIUM PROCESSOR 

* Mini Tower Model 

* 16MB EDO Memory (128MB M: 
e 256KB Pipeline Burst Cache 

e 1.6GB Hard Drive [10ms] (2GB ^ 
e 15TX Trinitron Monitor (13.7* v.i 


* 64-bit PCI 2MB DRAM Video 
(128-bit 4MB VRAM Max) 


* 6X Multi-session EIDE CD-ROM 


* MS Office Professional with 
Bookshelf for Windows 95 


* Microsoft Windows 95/30 Day 
Free Support/MS Mouse 


* Upgrade to 32M8 of EDO Mer 
for only $550 more. 
PICTURED SYSTEM 


$2579 


Business Lease: $95/Mo. 
Order Code #500224 


DELL DIMENSION P100t 
100MHz PENTIUM PROCESSOR 

e Desktop Model 

e 8MB EDO Memory (128MB Max f 
e 256KB Cache 

e 850MB Hard Drive {12ms] {1.66 
e 14XE Monitor (13.19" v.i.s.} 


e 64-bit PCI 1MB DRAM Video 
(2MB DRAM Max) 


e 4X Multi-session EIDE CD-ROM 


e Microsoft Windows 95/30 Day 
Free Support 

* Upgrade to 16MB of EDO Men 
for only $225 more. 


$1499 


l 

| 
Business Lease: $55/Mo. E 
Order Code #500220 C 
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DELL LATITUDE XPi P120ST 
120MHz PENTIUM PROCESSOR 
* 10.4" SVGA Active Matrix Color Display 
e 8MB RAM (24M8 Max RAM) 
© 256KB L2 Cache 
* 540MB Removable Hard Drive 
(1.2GB Max) 
e Smart Lithium lon Battery with 
Advanced Power Management 
* 32-bit Local-bus Video, 1MB Video RAM 
e 2 Typell/1 Type lll PCMCIA Slots 


| * 6.2 Pounds 


* Extendable 1 Year Warranty 


* Upgrade to a 1.26B hard drive 
for only $400 more. 


$3599 


Business Lease: $130/Mo. 
Order Code #800038 


DELL LATITUDE XPi P120D 
120MHz PENTIUM PROCESSOR 
e 10.4" Dual Scan Color Display 
* 8MB RAM (40MB Max RAM} 
« 256KB L2 Cache 


* 540MB Removable Hard Drive 
(1.2GB Max) 


e Smart Lithium lon Battery with 
Advanced Power Management 


* 32-bit Local-bus Video, 1MB Video RAM 
* 2Typell/1 Type lll PCMCIA Slots 

* 6.2 Pounds 

* Extendable 1 Year Warranty 


* Add a 28.8 XJACK/Cabled Modem 
for only $259 more. 


$2599 


Business Lease: $96/Mo. 
Order Code #800036 


DELL LATITUDE LX 4100T 


100MHz INTELDX4™ PROCESSOR 


* 10.4" Active Matrix Color Display 

* 8MB RAM (24M8 Max RAM) 

* 128KB L2 Cache 

* 420MB Upgradeable Hard Drive 
(810MB Max) 


* $99 More for 2nd NiMH Battery 
(Slides into floppy drive to 
achieve extended battery life) 


* 32-bit Local-bus Video, 1MB Video RAM 
* 2 Typell/1 Type li PCMCIA Slots 

* 6.2 Pounds 

* Extendable 1 Year Warranty 


* Upgrade to 12MB of RAM 
for only $99 more. 


531999 


Business Lease: $74/Mo. 
Order Code #800033 


DELL LATITUDE XPi P75D 
75MHz PENTIUM PROCESSOR 

e 10.4" Dual Scan Color Display 
* 8MB RAM (40MB Max RAM) 
e 256KB L2 Cache 


e 540MB Removable Hard Drive 
(1.2GB Max) 


* 144 XJACK Modem 


e Smart Lithium lon Battery with 
Advanced Power Management 


* 32-bit Local-bus Video, 1MB Video RAM 
© 2 Typell/1 Type lll PCMCIA Slots 

* 6.2 Pounds 

e Extendable 1 Year Warranty! 
PICTURED IN COLUMN AT LEFT 


$2199 


Business Lease: $81/Mo. 
Order Code #800044 
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December 5, 1995 December 5. 
Dell Dimension P100t Deal) Dimensinn KPS y $35... 


Dell's featured computer artist is Mick Wiggins. 


If you're impressed by Windows 95, you 
should see it running on the Dell Dimension XPS 
P133c and the Dell Dimension P100t. These Dell" 
systems were just judged the best for running 
Windows 85 by PC Magazine. 

The experts reviewed 83 different desktops— 
both high-end (120 and 133MHz) and mid-range 
(90 and 100MHz)—and the Dell systems swept 
both categories. In fact, they praised the Dell 
desktops, calling them "shining examples of 
what this award is all about? 

The way these systems run Windows 95 is 
impressive. But the way these systems are 
priced is even more so. 

To order, give us a call today. 


DIRECT NEWS ON THE INTERNET 

For free updates on Dell's product offerings, pricing 
and other news electronically, send an email message 
to “DirectNews-request@dell.com.” 

Please use the word “subscribe” as the body of 

your message. 


D€LL 


800-247-2270 


In Canada* call 800-839-0148 
Mon-Fri 7am-9pm CT * Sat 10am-6pm CT 
sun 12pm-5pm CT ° http://www.dell.com/ 
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DELL DIMENSION 


Reliable PCs For High 
Performance Computing 


DELL DIMENSION™ XPS P166c 
166MHz PENTIUM® PROCESSOR 
¢ Mini Tower Model 


* 16MB EDO Memory 
(128MB Max RAM) 


* 256KB Pipeline Burst Cache 


ew 


* 6X Multi-session EIDE CD-ROM Drive 


* MS' Office Professional with RGN 
Bookshelf for Windows” 95 


* Microsoft® Windows 95/ 
30 Days Free Support/MS Mouse 


* Upgrade to 512KB Pipeline Burst 


Dell Dimension 


* 1.6GB Hard Drive [10ms] (26B Max) " id re eny cone 
mi, i A^ usiness Lease*: 0. 
° ISTX Trinitron Monitor (137 viis.) Order Code 4500224 XPS P166c 
* 64-bit PCI 2MB DRAM Video 
(128-bit 4MB VRAM Max) 


Pimension = 
$3 makes the most of Intel s i 
| MHz Pentium processor ai 
' competitive price and stan 
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TO ORDER, CALL 


800-247-2097 


In Canada? call 800-839-0148 
Mon-Fri 7am-9pm CT © Sat 10am-6pm CT 
Sun 12pm-5pm CT © http://www.dell. com/ 


Keycode #01104 


Microsoft® 
Windows 95 


